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Here it is—hot out of the camera—the newest of a tong line 
of Case educational movies, all 16 mm., in full color and 
sound. Young, pretty Betty learns modern fruit culture as she 
visits orchards and groves in the four corners of the nation 
and makes a side trip into Canada. This colorful, audience- 
holding film covers both vine and tree fruits, and is spiced 
with varied scenic shots. Instructive and entertaining to young 
and old alike, interesting to farm and city folk, valuable to 
farmers everywhere whatever their specialties. 

Teachers, county agents, farm and civic club leaders—all 
those engaged in disseminating technical and cultural infor- 
mation will find this film adaptable to a classroom hour or a 


full evening’s program. Non-commercial. Runs 22 minutes. 


60 Teaching Aids 


Contributing to agricultural education, Case has prepared 
some sixty aids—movies (all 16 mm., in color and sound), 
slide films, booklets, posters, and other teaching aids. These 
cover subjects from terracing and water spreading to mower 
adjustment and safety. Films are loaned and printed matter 
is furnished without charge to teachers, county agents, farm 
and civic clubs, other responsible persons and groups. Be sure 
to ask your nearest Case dealer or branch house for a copy 
of the catalog, “Visual Aids to Modern Farming,” which 
describes each item and tells how to order. J. I. Case Co., 
Racine, Wisconsin. 


1\OoMM 
© COLOR AND 


“HIGH-CLEARANCE POWER?” is another new film 
portraying the special applications of high-clearance 
tractors to tall, bushy, and bedded crops. Of special 
interest to farm families in truck-crop areas, this film is 
culturally broadening to viewers everywhere. 


“YOU BE THE JUDGE” describes points to be con- 
sidered in selecting a farm tractor. Runs 20 minutes. 
This and “‘High-Clearance Power” are built around the 
Case “VA” Series Tractors but apply to farm tractors 
generally. These Case educational motion pictures arc 
readily fitted to a wide range of classroom and educa- 
tional program uses. 
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CLAMP-TYPE REUSABLE COUPLINGS 


— ideal for heavy-duty original-equipment service 
or emergency repairs in the field 


For high or medium pressures—can be used with one- or two-wire braid hose. 


Specially designed clamping segments — impulses can’t shake them loose, 
yet coupling is reusable again and again. 


Easy to apply — no special tools needed to assemble couplings and hose. 
Hose cover need not be stripped to apply coupling. 


Neat Installation — made possible by compact design of the Anchor clamp oe tase tes ares 
> ; Prevent. hg the « 
and the use of streamlined Anchor adapter unions and related fittings. 


Saves Time — you don’t have to wait for repairs because you can make up 
your hose lengths as needed. Stocking problem minimized. 


Get more details, Attach coupon to ponte Guatinn a. tae 
your letterhead and mail today. — Dept. AE23, Libertyville, Hilinois 


I'd like to know more obout 
(] Anchor clamp-type reusable couplings 
() New Anchor Split-flange clamp. 

Send me detailed information. 


ANCHOR COUPLING CO. INC. > ...... 
Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS 


: Company Nome. 
Compony Address 


_ City 
o.14 ‘ 
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With the complete auger furnished by Link-Belt, this Oliver Model 8 hay baler handles up to 8 tons per hour, 


There’s no substitute for “total engineering” 
In screw conveyors 


get the exact type and size for your particular 
requirements . .. engineered to suit your needs. 


LINK-BELT integrates all 
components to give you the right 
screw conveyor for your machines 


In addition, Link-Belt Screw Conveyors are accu- 
rately made for easy assembly and smooth, long-life 


, - ; » operation. They help to make your farm machine 
Here's how “total engineering” works for you when I i, ) ry 


you buy Link-Bele Screw Conveyors. First, Link- 
Belt conveyor specialists analyze your needs—then 
recommend the right components. That means you 


Combines 


Hay balers 


Cotton 
harvesters 


Manure 
spreaders 


designing task easier, more flexible. 


Ask the Link-Belt office near you for any engi- 
neering assistance you need. 


Forage | NS Post hole 


harvesters 3 \s ah ( diggers 


Ys 


Grain 
loaders 


— 


4 


SCREW CONVEYORS 


7 Feed grinders 


Link-Belt builds augers and screw conveyors for farm machinery of all types 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
lanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 


4, Toronto 8, Springs (South Africa). Offices in Principal Cities. 


12,667-8 
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BENING 


for MAXIMUM LIFE EXPECTANCY 
in EVERY BEARING! 


is HARD HERE 
but SOFT HERE 


to permit race-to-shaft locking 
increased holding power 


\ 
\ 


to insure greater resistance to shock’ 
and vibration 


\ 


xX 


to minimize danger of fretting corrosion and 
eliminate shaft wear by firmer locking 
of bearing to shaft 


Zone Hardening is another major development... in a long 
history of SEALMASTER advances that includes: the first 
self-aligning, permanently sealed industrial ball bearing 
unit... the first outer race locking pin... the first ball 
retainer riding the inner surface of the outer race ring. 
Write for your copy of SEALMASTER Catalog No. 845. 


HARDENING 


is a completely automatic heat 

treating process by which the inner race 
ring of SEALMASTER Ball Bearing Units 
is hardened through ball path 

section only, (See cutaway view.) The 
extended part of the inner race is left in its 
original metallurgically soft, tough state. 
Hardened set screws are mounted through 
this soft portion, to provide firm race-to-shaft 
locking and the performance advantages 
mentioned above. ZONE HARDENING 
is patented—exclusively SEALMASTER’S! 


SEALMASTER BEARINGS 


A Division of Stephens-Adamson Mfg. Company 


ZONE HARDENED 

PERMANENTLY SEALED 
SELF-ALIGNING * PRE-LUBRICATED 
FLOATING BALL RETAINER 


18 Ridgeway Avenue, Aurora, Illinois 
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This low-cost, easy-to-install ball bearing unit paved the way 
for important improvements in the design and construction of 
farm machinery and equipment. It cuts through cost barriers. 
It simplifies machinery construction. It improves overall per- 
formance. As a result, the advantages of ball bearings are 
available on more turning points today than ever before. 

The Fafnir Flangette consists of a compact, lightweight 
housing of two, mated, pressed-steel flanges which can be bolted 
to almost any part of a machine . . . the famous Fafnir Wide 
Inner Ring Ball Bearing with Self-Locking Collar, easiest of all 
to install . . . efficient seals, which keep lubricant in and contami- 
nants out. Flange design permits full self- 
alignment when installing. 

This popular development reflects the 

Fafnir “attitude and aptitude”... a way of 
looking at bearing problems from the manu- 
facturer’s viewpoint ... an aptitude for 
supplying the right bearing to fit the need. 
Maybe this combination can help you find a 
better, more economical way to use ball bear- 
ings. The Fafnir Bearing Company, New 
Britain, Connecticut. 


The Fafnir Flangette ... 
a pre-lubricated, com- 
pletely-packaged ball 
bearing. 
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How you can fori event 


unter tough rice harvest conditions 


International Harvester finds the Double Cog-Belt 
helps provide efficient, positive speed control. 


Mua, water standing in the fields, down grain— 
they're terrible harvesting conditions. But they are 
routine field conditions in the rice harvest, and self- 
propelled harvester-threshers must be prepared to 
take them in their stride. That’s why International 
Harvester makes its “Rice Special’”» McCormick No. 
127-SP to cope with tough rice field conditions. 
Special rice type tires are fitted, and a crawler type 


Photos courtesy International Harvester 
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track attachment is available for unusually severe 
conditions. But non-slip traction at the ground is 
not enough if the belt on the variable speed trac- 
tion drive slips. And belts running in the sloppy rice 
fields have not only presented a bad slippage prob- 
lem in the past, but the belts often had short lives. 

International Harvester has solved that problem 
with Dayton Double Cog-Belts* on the variable 
speed traction drive. This variable speed unit, oper- 
ating with a heavy-duty 4-speed transmission and 
clutch, gives the operator a choice of 28 different 
speeds. It permits speed changes without shifting 


*T.M. 
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This is the convenient variable-speed drive 
on the McCormick self-propelled harvester- 
thresher. The Dayton Double Cog-Belt trans- 
mits power from the main drive jackshaft to 
the transmission gear case. The easy-to-reach 
lever changes the diameters of the two vari- 
able speed sheaves, providing seven speeds in 
each gear ratio. The Double Cog-Belt drive is 
located ahead of the clutch, so that it is con- 
stantly running and always able to deliver 
maximum power when needed. 


gears or throttling the engine. The operator can 


match field travel speed to different ground and 
crop conditions quickly and easily, And with the 
reliable Dayton Double Cog-Belt, slippage is no 
longer a problem, even when inching over levees, 
or during other hard pulls. 

For information on how the Double Cog-Belt’s 
exclusive design provides more accurate speed con- 
trol, longer belt life, cooler running, and greater 
load capacity, call or write The Dayton Rubber Com- 
pany, Agricultural Original Equipment Division, 
1009 W. Washington Blvd., Chicago, Illinois. 


Photos Courtesy International Harvester 
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This is the closest approach yet made to the 
theoretically perfect belt for variable speed 
drives. It has great transverse rigidity, thanks 
to the molded cogs at top and bottom, and to 
the Stiflex fibers in the rubber compound. The 
belt’s neutral axis is as thin as possible, to 
offer very little resistance to bending. Its light 
weight reduces centrifugal forces, and _ its 
Double-Cog design means fewer internal 
stresses, and greater radiant surface to dissi- 
pate heat. 


Dayton Aubbex 


Agricultural Sales Engineers in Chicago, Dayton, Davenport, and San Francisco. 
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the best solution to every 


Braking Problem 


Automobile manufacturers, as well as truck and bus builders, 
hare long recognized Bendix as braking headquarters 

for their industries. And today progressive tractor 
manufacturers are turning in increasing numbers to Bendix 
for the best solution to their individual braking problems. 


There is good reason for this growing preference for Bendix* 
Tractor Brakes. Nowhere else can be found comparable 
manufacturing facilities combined with an engineering 
experience that cover every major braking 


‘im development in the past quarter of a century. 
cx 4 . . 

ee Why not let Bendix farm tractor brake engineers 

. Ss help you find the best solution 


to your braking problems. 


, Your inquiry will receive prompt attention. 
. a Write for complete information. 


*REG. U.S. PAT. OFF. 


swisiow SOUTH BEND 


3 ir. Bendix International Division, 72 Fifth Avenue, New 
; York 11,N.Y. ¢ Canadian Sales: Bendix-Eclipse of 
Canada, ltd., Windsor, Ontario, Canada. 


The Bendix heavy-dury form - 
.7 trector brake has powerful and 
; positive halding action in beth 
ferwerd and reverse. Rugged — 
design assures uniform perferm- 
ones doy after day, under the — 
most severe field and recd work, 


é 


StS Tee 
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FARM IMPLEMENT MANUFACTURERS: 
you'll get dependable, smooth 
power delivery when you specify 


t] D 
qols 
1 = ERS 
Universal Joints 


FOR AGRICULTURAL, AUTOMOTIVE, INDUSTRIAL, MA- 
RINE AND CONSTRUCTION EQUIPMENT APPLICATIONS 


ee ——_ eo 


ean ee a ee 


Maximum Torque 
Inch Pounds 
K Series Continuous Hand 
K2R Series Load Operation 
K-1-C 350 2,000 
K-2-A 350 5,000 


LGS Series | 
LON Series { 4 2,000 


Fe 


f 


Pole 2 4.' 


end 
TS Rade ae a 


Recommended Torque 

Rating, Inch Pounds 

Needle Bearings 
Optional 


Need a moderately small universal joint on your next 
project — for a hand-operated control rod, for example? 
Blood Brothers has it! In fact, you can select from any 
of four Series — all widely used on farm implements, road 
and construction machinery, tractor steering assemblies, etc. 


© 


_— : 


L10S Series 650 
1FR_ Series 1,080 
L148 Series 1,230 
3DR Series 1,800 
L16S Series 2,200 
35N_ Series 10,000 


-_ 
_ es 
OES OO BL 


Or do you need a source for high speed joints and propeller 


N Series , : : 
shaft assemblies for trucks, busses or other mobile equipment? 


Recommended Torque 
Rating, Inch Pounds 


Balanced for 


Blood Brothers builds a wide selection of automotive assem- 
14,000 3600 R.P.M. Max. 


20,000 " 4 blies with torque capacities to 70,000 inch pounds. 
20,000 . 
pent a For really heavy work, look at the BW Series — for trans- 
57,000 “ mitting up to 1,400 H.P. with momentary loads reaching 
aaa j 500,000 torque inch pounds! It’s the largest commercial 
r universal joint made — and Blood Brothers makes it. ii 
Maximum Torque s ij 
BW Series PP ya Thus, when you specify Blood Brothers, you can select from 
Load Load a wide range of torque capacities... and be confident of top- 
spa — —_ quality universals that contribute dependability and smooth- 
BW-2 3,350 11,720 ness to your product's performance. 
BW-3 4,450 16,800 
BW.s e640 34.200 For details, contact Blood Brothers, stating your specific prob- 
ip pp wee lem. We'll be glad to cooperate with engineering suggestions. 
BW-9 89,300 500,000 e 
*Extra shock-load capacity built a 
into all sizes. 
- 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


A Division of Standard Steel Spring Co. e Chicago Office: 122 S$. Michigan 
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SOURCES OF SUPPLY FOR NI-RESIST CASTINGS 


4 


Light Castings 
rings are produced in Ni- 

‘ Resist for engines used in 
corrosive service. 


... These piston 


Investigate NI-RESIST... 


No other cast metal provides 
such a unique combination of 
useful engineering properties 


NI-RESIST® is available nationwide in 5 basic types 
to meet a variety of industrial demands: resistance 
to corrosion, heat and wear; strength and toughness; 
good machinability; high electrical resistance and non- 
magnetic characteristics ... as well as heat conduc- 
tivity and controlled thermal expansion. 


At the present time, nickel is available for the produc- 
tion of Ni-Resist and other alloys containing nickel, for 
end uses in defense and defense supporting industries. 
The remainder of the supply is available for some 
civilian applications and governmental stockpiling. 


Medium Castings . . . Free from 
tendencies to corrode, com- 
minutor parts cast in Ni- 
Resist lengthen life of sew- 
age disposal equipment. 


Weavy Castings . . . Casing, outer column 
and discharge head of this 14-ton 
pump are cast in Ni-Resist for re- 
sistance to salt water and other cor- 
rosive media. 


THE INTERNATIONAL NICKEL COMPANY, IN 


66 


EASTERN SECTION... 


Abrasive Alloy Castings Co. 
Bridgeboro, N. J. 

American Abrasive Metals Co. 
Irvington, N. J. 

American Brake Shoe Co. 

230 Park Avenue 

New York 17, N. Y. 


American Brake Shoe Co. 
Engineered Castings Division 
10 Mt. Read Blvd. 
Rochester 11, N. Y. 


American Chain & Cable Co., Inc. 
Acco Casting Division 

Reading, Pa. 

The Baldwin-Lima-Hamilton Corp. 
Eddystone Division 

Paschall P. O. 

Philadelphia 42, Pa. 


Barnett Foundry & Machine Co. 
536 Lyons Avenue 
Irvington, N. J. 


Curtiss-Wright Corp. 
Metals Processing Division 
162 Grider Street 

Buffalo 11, N. Y. 


Hunt-Spiller Manufacturing Corp. 
383 Dorchester Avenue 
South Boston 27, Massachusetts 


Janney Cylinder Co. 
7425 State Road 
Philadelphia 36, Pa. 
Koppers Company, Inc. 
Metal Products Division 
Bush & Hamburg Streets 
Baltimore 3, Maryland 


Kutztown Foundry & Machine Corp. 


Kutztown, Pa. 
Montague Machine Company 
Turners Falls, Massachusetts 


Olney Foundry, Link-Belt Co. 
180 W. Duncannon Avenue 
Philadelphia 20, Pa. 


The Richmond Foundry 
& Mfg. Co., Inc. 

Hermitage Road 

Richmond 20, Illinois 


The Taylor & Fenn Co. 
Saville Street 
Windsor, Connecticut 


Weatherly Foundry & Mfg. Co. 
Weatherly, Pa. 


MIDDLE SECTION... 


American Brake Shoe Co. 
Electro-Alloys Division 

1936 Taylor Street 

Elyria, Ohio 

American Cast Iron Pipe Co. 
P. O. Box 2603 

Birmingham 2, Alabama 


Baker Perkins, Inc. 
1000 Hess Street 
Saginaw, Michigan 
Carondelet Foundry Co. 
2101 S. Kingshighway 
St. Louis 10, Mo. 


Chicago Hardware Foundry Co. 
2500 Commonwealth Avenue 
North Chicago, Illinois 
DeZurik Shower Co. 

Foundry Division 

Sartell, Minnesota 

Duluth Brass Works Co. 


5002 Ramsey Street 
Duluth, Minnesota 


The Duriron Co., Inc. 
Dayton 1, Ohio 


Engineering Castings, Inc. 
405 South Linden 
Marshall, Michigan 


The Fahralloy Company 
150th St. & Lexington Ave. 
Harvey, Illinois 


Frank Foundries Corp. 
2020 Third Avenue 
Moline, Illinois 


The Hamilton Foundry 
& Machine Co. 

1551 Lincoln Avenue 

Hamilton, Ohio 


Kingsport Foundry & Mfg. Corp. 
East Sullivan and Main Streets 
Kingsport, Tennessee 


Michiana Products Corp. 
P. O. Box 302 
Michigan City, Indiana 


Michigan Steel Casting Co. 
1999 Guoin Street 
Detroit 7, Michigan 


Moran Flexible Joint Co., Inc. 
215 West Main Street 
Louisville 2, Kentucky 


Reda Pump Co. 
Bartlesville, Oklahoma 


Ross-Meehan Foundries 
1601 Carter Street 
Chattanooga 1, Tennessee 


St. Paul Foundry & Mfg. Co. 
500 Como Avenue 
St. Paul 3, Minnesota 


Service Foundry Division 
Avondale Marine Ways, Inc. 
416 Erato Street 

New Orleans 13, Louisiana 


Shenango-Penn Mold Co. 
Dover, Ohio 


Standard Brass & Mfg. Co. 
P. O. Box 1469 
Port Arthur, Texas 


The Sterling Foundry Co. 
Wellington, Ohio 


Texaloy Foundry Co. 
1407 Hoefgen Avenue 
San Antonio 3, Texas 


The W. S. Tyler Co. 
3615 Superior Avenue 
Cleveland 14, Ohio 


Wells Manufacturing Co. 
7800 North Austin Avenue 
Skokie, Illinois 


WESTERN SECTION... 


Centrifugal Casting Co. 
3245 Cherry Avenue 
Long Beach 7, California 


Dameron Metal Sales Co. 
927 South Sante Fe Avenue 
Compton, California 


Electric Steel Foundry Co. 
2141 North West 25th Avenue 
Portland 10, Oregon 

Pacific Foundry Co., Ltd. 
3100 19th Street 

San Francisco 10, California 
Stanley Foundries 

6009 Sante Fe Avenue 
Huntington Park, California 
Utility Steel Foundry 

3320 East Slauson Avenue 
Vernon (L. A.) California 


yo 
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For Your Product Data... 


More than a catalog, the new, revised Maurey V-Drive manual gives you 
a wealth of facts, figures and data on proper V-Drive selection. It is a prac- 
tical book for every man who plans, purchases or engineers V-Drives. It 
gives full buying information on Maurey Flexible Couplings, Interchange- 
able Bushings, Hi-Q V-Pulleys, Mor-Grip V-Belts and V-Link Belting . . . 
the complete Maurey V-Drive line. It is yours for the asking, without cost. 
Just tell us how many copies your organization needs. 


MAIL THIS Yow / 
COUPON e 
Maurey Manufacturing Corporation 
2915 S. Wabash Ave., Chicago 16, fii. 


Send copies of the Maurey Catalog F-10, 
without charge. 
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CUT FUEL COSTS UP T0 652 


WITH GENERAL MOTORS DIESEL POWER 


“We use about 20 gallons of fuel oi} in our tra 
tor a day instead of 40 gallons of gasoline,” 
says Otho Snyder of Underwood, N. D. Snyder 
and Sons Farm repowered their tractor with a 
GM Diesel in 1950 and figure their fuel bill has 
dropped more than 60%. “We can make five 
rounds in the time it took to make four before, 
and the engine always has enough reserve 
power to go through potholes without getting 


stuck or stalling.” 


Se ao. eT oy 
} - a sap 
OEE ET ice SE CI LE OE NE IE: 
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“We ran this engine 39 days straight, day and 
night, last summer during the dry spell,” reports 
B. V. Conrardy of Marienthal, Kansas, who uses 
a 3-cylinder GM Diesel to drive an irrigation 
pump. Mr. Conrardy says the engine has been 
working six months a year since 1947 and 
hasn't cost him a dollar for repairs. After see 
ing the simplicity and economy of the engine, 
he installed a GM Diesel in a 5-plow tractor in 
1948 and also repowered a 3-plow tractor in 1950. 


“It used to take 38 minutes to grind 100 bushels 
of wheat. Now it takes only 27 because this 
engine doesn't slow up under sudden load in- 
creases,” says John Jaster, who replaced the 
gasoline engine on his portable feed mill with 
a GM Diesel. He can grind 30% more feed per 
day, and that means a lot more jobs. The 65 
H.P. Diesel burns about 34 gallons of fuel per 
hour. “Compared with my gas engine, this 
Diesel is doing 30% more work and costing 


55% less to run.” 


ne a Le 
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Farmers all across the country are switching to General Motors Diesel 
power because it gets more work done faster—at lower cost. This 
rugged 2-cycle Diesel uses safer, lower-cost fuel. It does both heavy 


and light jobs with the same economy, because it burns fuel in direct “\ / DETROIT DIESEL 


proportion to the work it does. MALY 
The GM Diesel is simple to operate and maintain. It starts at the fmemar woroRS ENGINE DIVISION 


push of a button. It’s built for years of continuous hard work. To find DIESEL GENERAL MOTORS * DETROIT 28, MICHIGAN 
out how much Diesel power can save you, see your GM Diesel dis- POWER 
tributor or write us for illustrated booklet, “For the Business Man on 

the Farm.” 


Single Engine ...16 to 275 H.P. Multiple Units... Up to 840 HP. 
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T yeu ditt F4mous AETNA T-TYPE CLUTCH RELEASE BEARING 


a ts "Tohapedl oil-impregnated | r 
ball separator maintains s perfect concen- 


tricity—eliminates eccentric thrust, exces In 1953, as in the past 19 years more of the nation’s 

sive wear—assu es the plus smoothnes . . e . . ° ome 

quletnestianlt endurance of bronze-to-steel mobile vehicles will be equipped with the Aetna T-Type 
. ees ae oe ee ake clutch release bearing than with any other type. Its 
unrivaled service life has always made it the most 


me ae Baal aac ine economical in the long run. Once installed it is trouble- 
ia 


pores leak-proof joint. Lubri- free, attention-free for vehicle life. Thanks to its 
escape to. clutch: facin: s, never : : . 
we ne) wi design and lubricant capacity there’s no need of costly 
machining operations for oil lines or grease fittings— 
i resistent working surface and tough, elastic, tert } a wee toe Tituk 
thock-absorbingcore. no need for further maintenance whatsoever. Thin 
what thatsaves inmanandmachine hours on the assembly 


line, in saving up-keep costs for the vehicle owner. 


It’s a trusty sign of dependability and economical 
performance in any vehicle—the famous Aetna T-Type 
bearing. Investigate. Find out the many other sound 
reasons it deserves a place in your specifications. 


or AETNA BALL AND ROLLER BEARING COMPANY 


Bearings @ Angular Contact Boil “9 4600 Schubert Avenue ° Chicago 39, Illinois 
Bearings @ Special Roller Bearings 
@ Ball Retainers @ Hardened and 
Ground Washers @ Sleeves @ Bush- 
ings @ Miscellaneous Precision Parts. 
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® Full-flow rates within practical filter dimen- 
sions: Purolator’s famous ‘‘accordion-pleated”’ 
Micronic* filter element has up to ten times more 
filtering area than old-style filters— gives high flow 
rates in a minimum of space. 


® Ultra-micronic filtration: High flow rates are, 
of course, meaningless unless effective filtration is 
maintained, too. Electron micrographs prove that 
the Purolator Micronic filter stops particles down 
to submicrons— .0000039 in.! 


® Maximum dirt storage capacity: The pleated de- 
sign of the Micronic filter element provides many 
times more dirt storage space than old-style filters. 
This important advantage means uniform, efficient 
performance and a lengthy service life. 


® Minimum pressure drop: The Purolator Micronic 
filter element introduces a remarkably small pres- 
sure drop in the lubricating system . . . permitting 
pumps of practical size and simple type. 


@ Will not remove or absorb additives: With 
Purolator Micronic filtration, you keep all the oil 
quality you pay for. The Micronic filter element 
will not strip additives . . . an important advantage 
with HD and heat-resistant oils 


Modern engines with full-flow lube systems . . . which 
filter all the oil at each pass through the engine . . . de- 
mand the best in filters. And most leading makers of 
diesel engines and vehicles agree that the best is 
Purolator* . . . a fact proved over and over by their own 
impartial tests. 

The story’s the same with gasoline engines, too! The 
world’s best known producers of passenger cars, trucks, 
tractors, earth-moving equipment, and _ stationary 
engines have found Purolators best .. . and install them 
as standard factory equipment. 


If you are contemplating new designs or modifications 
of existing ones, remember . . . there’s a well- engineered 
and use-tested Purolator for any filter application, in- 
cluding fuel oil, gasoline, hydraulic fluid, and water. Write 
for the Purolator catalog issued for your special field. 


Purolator Micronic Filters in a typical Diesel full- 
flow installation. Although the Purolator Micronic 
filter elements measure only 414 in. by 9 in., each one 
filters 9 gallons of oil per minute, giving a total of 27 
g-p.m. for the complete filter unit. 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey, and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 
*Reg. U.S. Pat. Of. 
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WITH ALLIS-CHALMERS 


a 


ee-Swing Implements 


4 


The sketch tells the story: 


ONE Master Hitchpoint 
Two Flexible Supporting Links 


mounted implements are pulled like a 
swinging drawbar from a hitchpoint 
ahead of the rear axle of the tractor. On 
curves, this principle enables the load to 
Allis-Chalmers plows, subsoilers, disc har- help the front tractor wheels instead of 
rows and other heavy-draft, tractor- fighting against them. 


In Allis-Chalmers CA and WD Tractors, 
implement pull is “weighed” continuously 
by the “Traction Booster,” and implement 
weight is applied to the rear wheels ac- 
cording to the pull on the drawbar. 


SEEING DOUBLE? 


No — it’s actually the new 
2-furrow, 2-way A-C Spinner 
Plow that eliminates dead 
furrows and laps all furrow 
slices uphill. Conserves soil 
and moisture. Keeps land lev- 
el for irrigation. 


A combination of hydraulically activat- 
ed forces transfers extra weight to the rear 
wheels of the tractor to increase traction 
as needed. It is all done automatically by 
the regular hydraulic system, and is regu- 
lated by a small, conveniently located lever. 
NEVER GREASE IT 


New mounted disc harrows 
for CA and WD Tractors have 
lifetime-greased BAL-PAK 


tae at, 


The result is more work power from en- 
gine power .. . without the inconvenience 
of adding and removing wheel weights. 


“ha Pah e, 


BAawk’ s. 
i 


bearings. Save time and ipa A ia 
grease, pull easier. last longer. hy Rp i ————————— onsaRPRe Nae 
Harrows are Free-Swing .. . ete = ay Sg re ey 
free to go where tractor leads. pr RR - wea, a g oh i 
bet eka “KS as ER to ‘4 
pS See oe SD TRACTOR DIVISION + MILWAUKEE 1. U.S. A 


BAL-PAK is an Allis-Chalmers trademark 
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solves harvesting 


RR 
mm M4 a (is #3 
we, ) } 


a aks 
Taking a Load in Field — “Doodlebug” travels 
at same speed as combine. Mr. Byron Webb is 
shown operating the combine. 


ARMERS were having _ barrels of rice. It is powered 

trouble hauling their by a Ford motor and can 
rice crops out of boggy — get in and out of boggy 
fields until J. E. Bridges, ground with ease, even 
of Beaumont, Texas, who when fully loaded. 
repairs farm equipment, Byron Webb—prominent 
tackled the problem. rice farmer — saves time, 

With the suggestions of — trouble and manpower with 
local farmers, he developed his “doodlebug.” 


he self-propelled grain ci He has als ati - : 3 
— rs propelle I grain cart . also found that od Unloading Into Truck: It's all mechanical, 
or “doodlebug,” shown pays to farm with Texaco no hand labor is required. Mr. Webb 
above, with a capacity of 60 Products. (back to camera) operates controls. 


= PAL RB ee 4 : 3 
° Dependable, neighborly service and 
Maurice Nissley (left), prominent Texaco Man A. W. Carlson (right) top-quality products are what farmers 
farmer of Manheim, Pennsylvania, © of Bollman Oil Co., Manlius, Illinois, and ranchers get when they call in 
gets a drum of Marfak from Texaco — delivers bucket of Havoline to Bud Texaco Men or, in this case, Mrs. Louise 
Man Clyde Mumper. Marfak sticks — Russell on L. A. Dahl farm. Havoline — R. Irving of Madras, Oregon, the Texaco 
to bearings longer, won't jar off, dry — exceeds Heavy Duty requirements, Consignee there. Driver Russell R. Sum- 
out, or cake up. It forms a collar — practically eliminates wear in gas or ner waves good-by to Master Charles 
around open bearings, seals out dirt Diesel engines and those using L-P Van Cleef whose father farms 400 acres 
that can cause rapid wear. gas as fuel. outside Madras. 


TUNE IN... Metropolitan Opera broadcasts every Saturday afternoon. 
See newspaper for time and station. 


DIVISION OFFICES: Atlanta 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, IIL; Dallas 2, Tex.; Denver 5, Colo.; Houston 1, Tex.: 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 4, Minn.; New Orleans 6, La.; New York 17, N. Y.; Norfolk 1, Va.; Seattle 11, Wash. 


Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 


~~ 
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| FOR COAL CUTTERS — 


| 


1 


Heavy-Duty Mine Service 
Requires MECHANICS Quality 


In cramped quarters — where 
starts, stops and reverses are fre- 
quent—loads heavy and torque 
requirements severe — amid dust 


and moisture — MECHANICS 
Close-Coupled, Roller Bearing 


are extreme. Let MECHANICS 


engineers help with your joint 


problems. 


MECHANICS 
UNIVERSAL JOINT 


UNIVERSAL JOINTS serve DIVISION 


dependably, safely and economi- 
cally. They perform equally well Borg-Warner 
in other rugged machines where 2046 Harrison Ave. 


Rockford, Illinois ee 


rot sar 


joint space is limited and angles 


MECHANICS 
Reller PB oWNG B Bi 
UNIVERSAL JOINTS 


For Cars + Trucks ‘Tractors + Farm implements JHN hinery + 
Aircraft P Tanks ¢ » Busses and industrial Equipment 
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... add character to any home — 
... wear like stone — 
... applied like any strip shingle — 


Ga ge iid 
if fi Viy 
Wil iif 
dfs Mi / hj 
ba AG MEESE 


od 


Each shingle is designed as a rigid as- 
bestos-cement strip, covers as much area 
as 5 individual shingles. American Colo- 
nials are self-aligning, nail holes are pre- 
punched. Application is simple and rapid. 


The finished roof has the pleasing hori- 
zontal shadow line and deep-grained tex- 
ture desired by so many homeowners. 


You LIFT your houses out of the ordinary when 
you give them a roof of Johns-Manville American 


Colonial shingles. These handsome, colorful 
shingles have the rugged, sturdy and fireproof 
qualities of asbestos and cement. In addition, 
they have new styling and striking new beauty. 

In most areas, the applied cost of an American 
Colonial shingle roof is lower than any other 
permanent type of roof you can use. The shingles are 
readily available nationally, easy to handle, and 
any carpenter can apply them. Your choice of 
several attractive colors. For full information write 
Johns-Manville, Box 60, New York 16, N. Y. 


JOMMS MANVILLE 


3%\ Johns-Manville 
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MANURE PILE 
OR 


GOLD MINE? 
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It can be just a manure pile, left to weather and lose value in the winter rains; 
or—if properly handled to increase crop yields—it can be worth easily $8 to $10 a 


ton.* 


Protected from weathering, or scat- 
tered fresh in the fields, so that little 
is wasted, manure can be worth 40 
per cent more than when it is piled in 
the open over winter. For example, 
packed manure loses only one-sixth 
of the amount of nitrogen that es- 


Most of the vital elements in manure 
can be saved, and returned to the land, 
by proper manure-handling methods. 
Modern equipment turns this old un- 

z 2 : 
pleasant job into one that’s fast and 
easy. 


AGRICULTURAL ENGINEERING for February 1953 


J 


capes from untramped manure, Ma- 
nure in covered lot or shed, or pen-type 
dairy barn, is packed enough by stock 
to prevent much loss. It will suffer 
much greater losses from exposure to 
rains. 


WHAT’S MANURE WORTH? It var- 
ies with prices of farm products, with 
soil types, and other conditions. On 
Miami silt loam in Ohio, a ton of shed- 
stored manure raised crop yields dur- 
ing a rotation by 18 bushels of corn, 
5 bushels of wheat, and 500 pounds of 
clover hay per acre. In another trial, 
on Wooster silt loam, the comparable 
yield increases were 24 bushels of corn, 
10 bushels of wheat, and 1,280 pounds 
of clover hay per acre. 


Results might be much different 
under other conditions of soil type, 
weather, the crops grown, the kind of 
manure, and so on; but the fact re- 
mains—manure is valuable. A ton of 
average fresh manure contains around 
500) pounds of organic matter, 10 
pounds of nitrogen, 2 pounds of phos- 
phorus, 8 pounds of potassium—all 
elements that cost money if you buy 
them in the bag. 


*All data from experiment station records 
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DURKEE-ATWOOD V-BELT 


Simplifies Power Transmission for 


Ferguson Side-Delivery Rake 
D-A ENGINEERING 


Integrates the V-Belt 
with the Application 


Durkee-Atwood engineers collab- 
orated with Ferguson engineers 
in overcoming design problems of 
the V-belt drive for the Ferguson 
Side-Delivery Rake. The result 
was a specially constructed V-belt 
that does an outstanding job. 

If you have a V-belt problem, 
Durkee-Atwood's facilities are at 
your command. Ask Durkee-At- 
permits raking at speeds up to 10 miles per hour. Should wood — your best source for engi- 
neering assistance and highest 
quality V-belts for agricultural 
allows sufficient slippage for protection. equipment. 


The Ferguson Side-Delivery Rake is unit-mounted on the 
tractor and driven from the power take-off by a single 
Durkee-Atwood V-Belt. This drives the right-hand reel 
spider with no cams, gears or chains to wear out or Cause 
trouble, and eliminates the ground drive with its usual 
slippage and complicated moving, driving and wearing 


mechanisms. 


The six-bar reel and special offset placement of bars 


the reel become jammed accidentally, the V-belt drive | 


DA| DURKEE-ATWOOD COMPANY 


Tr "al Dept. AE-2 MINNEAPOLIS 13, MINNESOTA 
00r 
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Form No, 545 


Suppliers of original equipment V-Belts for major manufacturers of: 


COMBINES *« MOWERS «+ HAY RAKES «* FORAGE HARVESTERS 
CORN PICKERS * WINDROWERS + CHOPPERS + COTTON PICKERS 
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Many leading furniture manufacturers 
and designers have discovered that 
U.S. Koylon Foam is the ideal cush- 
ioning material for every purpose. 


It is an evenly whipped foam. Millions 
of tiny air bubbles uniformly distrib- 
uted throughout the foam provide 
more resilience and buoyancy for 
greater seating comfort. 


And U.S. Koylon Foam gives 
furniture these added selling 
advantages...dust-free, odorless, 
non-allergenic, vermin- and moth- 


But most important to you, U. S. 

Koylon Foam gives marvelous latitude » 
to furniture design. In molded cush- 

ions or in sheets, it’s easy to work with, - 
actually saves labor and time. And 
it maintains your reputation for ex- 

cellence in the furniture field! 


There’s no finer cushioning than U. S. 
Koylon Foam. 


Leading furniture 
manufacturers 
today feature 
U.S. Koylon 


Foam Cushioning 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER + NEW YORK 
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Saves...@On Every Round! 


The perfect combination for a good practice is 
the nimble Oliver “66” and the compact, handy 
3-point hitch moldboard plow. 

A “floating” plow linkage permits you to fol- 
low contours with very little variation in furrow 
width as you change direction. You do a better 
job of plowing...and save time, besides. 

Plowing depth is controlled with the finger- 
tip “Hydra-Lift” system. You can make short 
turns at the headlands, maneuver in tight spots 
and back into fence corners with ease. And, the 
No. 1214 Plow raises high—and fast—for pass- 


* y a Ake? 


ing over grassed waterways and turning at furrow 
ends. 

An Oliver “66” is your best 2-plow tractor 
choice, too. You have six forward speeds to fit 
any job...smooth, safe double-disc brakes that 
last longer...grouped controls and a comfort- 
able rubber spring seat. 

See your Oliver dealer, and see how much 
money Oliver’s famous Raydex plowshares save 
.--how much time and effort an Oliver 66” 
saves. The OLIVER Corporation, 400 West 
Madison Street, Chicago 6, Illinois. 
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IN FARM MACHINERY” 
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How to dry grain in the rain 


By planning now to use modern drying methods, farm- tight, fire-resistant. They keep the crop’s food value in, 
ers won't have to depend on weather to dry crops next keep rats and birds out. 


summer and fall. Armco Stainless Steel and Armco ALUMINIZED in dryers 


These methods make it possible to cut hay or harvest assure high heating efficiency and high resistance to damage 
small grain when it has reached the right stage of maturity from a combination of heat and corrosion. In steel storage 
—and dry it properly regardless of weather. buildings, Armco ZINCGRIP gives long protection against rust. 


A steel bin or building with a perforated floor — used The cost? Tests show that modern drying and storing 
in conjunction with a portable crop dryer — takes the guess- equipment more than pays for itself in extra profits. Fill 
work out of drying, saves field losses. out the coupon below for names of manufacturers who 


Steel buildings are ideal for crop storage. too. Theyre make and sell this equipment. 


ARMCO STEEL CORPORATION )p®MCo 


MIDDLETOWN, OHIO e THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE Ff 


peek eee etre eee eee és teal ! 
(ty, 
fm | ARMCO STEEL CORPORATION 
PERFORATED } | 163-A Curtis Street, Middletown, Ohio ; 
af s 1 an LP ! Please send me: ' 
pe \ le - NT ayy] PERFORATED OR " . ; , . ! 
l- It i “Il 77 SsLaTTEO FLOOR Further information on drying: i 
‘‘ ee : ; Corn Grain Hay ; 
- ol 7 mr ' 
i Die a le as Names of portable crop dryer manufacturers — | 
- Ye ' ° , 
ye - ne x \ Names of steel building manufacturers 
4 - BE Ya | 
= — , 

— | Name 

Vertical steel building with perforated Conventional building equipped ' "me 
walls for drying ear corn or hay with center duct and perforated floor , Address \ 
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Hyatt precision bearings 


Today’s farmer depends on modern methods and modern machines 
to reduce his costs and give him the highest yield from his acre- 
age . .. but mechanized farming is profitable only when the 
equipment gives maximum service without breakdowns. That’s 
why so many leading manufacturers of tractors, combines, pickers, 
balers, sprayers and other farm equipment use Hyatt Roller Bear- 
ings. They know that with precision-built Hyatts smoothing the 
path of power, farm machines start more easily, carry heavier 
loads, and last longer with a minimum of maintenance. “Hyatt- 
equipped” is a sales feature well worth talking about—it’s the 
farmer’s assurance of highest quality in anything he buys. Hyatt 


Bearings Division, General Motors Corporation, Harrison, N. J. 


ROLLER BEARINGS 
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Advance Preparation for Engineering 


ee RECENT months the engineering literature has made 
frequent mention of the current shortage of engineers 
and the likelihood of the scarcity becoming more acute in 
future years. Such agencies as the Engineering Man Power 
Commission of Engineers’ Joint Council and the National 
Association of Manufacturers have rendered outstanding 
service in recognizing the problem and taking certain pre- 
liminary steps toward a possible solution. 

However, many problems remain unsolved. One of the 
most perplexing of these relates to the evaluation of youth 
entering high school as to his ‘engineering potential” and 
the crystallization of his thought as to a career with some 
degree of precisencss at this stage of his development. Yet 
for meeting the entrance requirements and for satisfactory 
progress in an engineering college, there should be a high 
degree of continuity between the secondary school program 
and the prescribed college training for the student engineer. 

Recruitment of high school seniors for carcers in engi- 
neering is often only as effective as has been the over-all 
planning of their respective high school programs in this 
direction. Youth in the final year of their high school 
program, finding themselves deficient in such subjects as 
mathematics and the physical sciences, often turn to the 
liberal arts rather than retracing their footsteps and correct- 
ing their deficiencies for entrance into an cnginecring college. 

Undoubtedly, the solution of the problem might be 
greatly facilitated if more effective ways and means be found 
to inform parents and secondary school teachers and author- 
ities of the current urgent need and the likely continuing 
demand for technically trained personnel in general, and 
engineers in particular. However, the precise role to be 
played by the engineering college and university, as well as 
a professional engineering society, in this long-range recruit- 
ment program has not, as yet, been made clear. 


A More Liberal Engineering Curriculum 

HE literature of engineering education has in recent 

years often stressed the advisability of including in engi- 
neering curriculums more of the humanistic and social science 
studies. This has presented a real problem to the four or 
even five-year engineering curriculum builder in view of the 
requirements also for still more technical training in estab- 
lished fields of study, as well as including subjects from 
entirely new arcas of scientific development. 

Informal observations by a professor of agricultural en- 
gineering with more than 5O years of successful teaching 
experience is interesting in this respect. He points to the 
fact that the student can attend college for only a limited 
time, that four or five years, at least in the foreseeable future, 
is the maximum practicable length of the undergraduate 
curriculum. Inclusion of only those subjects considered 
essential by general agreement among enginecring educators 
is in itself a most difficult problem. Adding the desirable 
“extras” is near impossible. 


This man of wisdom, beloved by literally hundreds of 
engineers who has had such an important part in training, 
suggests the engincer-teacher be elevated to a more lofty 


EDITORIAL 


level in the scheme of things at our engineering colleges and 
universitics. Ability as a teacher, as an inspirational trainer 
and leader of youth might be more quickly recognized and 
highly valued by our educational administrators in these 
institutions. Too often in the past, according to this gentle 
man, recognition has been based, even in academic ranks, 
on ability to do research, to write and publish bulletins, and 
to successfully handle administrative assignments. Success 
in the classroom, success in the development of the major 
product of our colleges and universities has not always been 
properly rewarded. 

When rightful recognition of the engineering teacher is 
achieved, standards for such teachers may be raised. They 
may be expected to have a more adequate background them- 
selves in these same humanistic and social science subjects 
which many insist should be included in the undergraduate 
engineering curriculum. Then, according to this retired 
teacher, the elements of these subjects may be successfully 
imparted by the teacher of engineering to the engincering 
student while courses are being pursued in such technical 
subjects as calculus, heat transfer, and machine design. 


His solution to this problem involves proper recognition 
of the teacher of engineering subjects; placement of the 
teacher on an equal plane with the staff member engaged 
in research, extension activities, or assignments of an admin- 
istrative nature; demanding of the engineering teacher a 
high degree of training and proficiency in the humanistic 
and social studies; and, finally, the provision for an atmos- 
phere and intimacy between teacher and student that not 
only will facilitate the imparting of technical knowledge but 
the elements of a more liberal education as well. 


Operations Research 

HERE may be implications significant to agricultural 

engineers in the growing interest in what ts being called 
operations research. 

In brief, it is the application of the methods of scientific 
research to operating problems of management. It is a means 
of providing additional quantitative evaluations as bases for 
executive decision. Its purpose is “to reveal basic relation 
ships underlying the operations studied... . Theories of un 
derlying mechanisms are sought which are consistent with 
facts brought out during operations or experimentation, and 
which can be used to predict the effects of changes in proce 
dure or environment.” The present concept carries somewhat 
beyond steps in the same general direction represented by 
cost accounting, statistical analysis, quality control, market 
research, and certain phases of industrial engineering. It ts 
more inclusive than any one of these in its approach to evalu- 
ation of interrelated influences on the results of operations. 

In farming, related business, and related public admin- 
istration, some operators have a rare penius for management. 
Others are less fortunately endowed. Even the best man 
agers, we surmise, will welcome opportunities to base more 
of their executive decisions on proven facts and figures. 
Agriculture may be served more effectively by engineers and 
engineered products when operations rescarch removes more 
of the “ifs” which haunt new products and practices. 
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n¢gersoll Improvement 


n Cutaway Discs 


No Grinding of Notch ° 


Here it is—the great new Ingersoll DURA-NOTCH— 
the remarkable new improvement in cutaway discs. 


After years of research and experiment, Ingersoll has 
developed a new and exclusive method—the Dura-Notch 
method—of notching the cutaway. Instead of grinding 
it, the cutaway is punched out at an angle. The edge 
thus formed needs no grinding at all—so the danger of 
incipient grinding cracks is eliminated. 

The result is a cutaway disc of superior ruggedness and 
strength throughout the curve of the notch—with ter- 


No Grinding Cracks 


a 
a 


1. Case Model “‘LA‘’ Tractor and Model ‘“‘M’’ Disk Harrow — 


equipped with ingersoll Discs—chopping up heavy palmetto brush. 


* Greater impact and Shock Resistance 


rific resistance to impact and shock. In impact tests, 
Dura-Notch discs withstood 15 blows of a 200-pound 
hammer dropped 40 inches, without breaking or crack- 
ing.” Not a single ground-notch disc made of the same 
analysis steel withstood more than 10. 


Wherever the tillage job calls for cutaway discs, be sure 
to specify Ingersoll DURA-NOTCH discs. Like all 
Ingersoll discs, they’re made better—to last longer. 


One Dura-Notch disc took 100 blows without failure! 


Michigan Ave , Chicago 4 
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The Engineer's Job in Developing America’s 


Agricultural Capacity to Produce 
By Robert M. Salter 


MEMBER ASAE 


E ARE truly in the midst of a technological revo- 

lution, in industry, in military science, and in every 

ficld of physical and biological endeavor—includ- 
ing conspicuously the ficld of agriculture. The soil and 
water program of this mecting properly recognizes the 
major contribution which members of your profession have 
made to the advancement of soil and water technology, 
which is probably the principal development of the century 
in our agricultural economy. 


Since the technology of soil and water conservation 
draws heavily upon enginecring principles and techniques, 
it naturally follows that enginecring is the basic specialty of 
many technicians in the U.S. Soil Conservation Service. 
They, along with specialists trained in soil science, agron- 
omy, hydrology, forestry, biology and other subjects have 
built up an efficient corps of “soil conservationists.” Their 
interests and skills extend well beyond their original field 
of specialization, without in any way sacrificing it. They 
are devoting their knowledge and energies to the conserva- 
tion and improvement of our soil and water resources, with- 
out which we could not hope to prosper today or survive 
tomorrow. 

Jet planes and atomic bombs, stecl and concrete, turbines 
and trucks, and bridges and 
buildings have become symbols 
of our nation’s strength. Yet ba- 
sic to it all are the products of 
the soil, without which neither 
military nor industrial strength 
can be achieved. An ample food 
supply is the basic foundation of 
our entire industrial system. Our 
whole economic — structure 1s 
bolted to this foundation. Morc 
over, much of the raw material 
used in industry 1s produced from 
the soil, as are timber and other 
essentials. Almost two-thirds of 
all the new wealth created annu- 
ally in the United States origi- 
nates on our agricultural land. 

Clearly then the big job ahead 


An address before the special meet- 
ing of the American Society of Agri- 
cultural Engineers held in conjunction 
with the Centennial of Engineering 
Convocation at Chicago, IIl., Septem- 
ber, 1952. 


is to sustain production from thé land in suthcient abun 
dance to meet the needs of a growing population, of in 
dustry, of national defense, and of friendly nations abroad. 

Our nation is still growing, and growing rapidly. Our 
population is increasing at the rate of some 2'> million 
persons cach year. In the U.S. Department of Commerc 
building in Washington, a lighted Census Bureau map 
equipped with a population “speedometer” records a net 
gain of one person in the United States every 13 seconds 
one birth every 9 seconds, a death every 21 seconds, and 
corresponding computation of immigration and emigration. 

The Brookings Institution has just issucd a report, en 
titled “Health Resources of the United States,” showing that 
the nation’s death rate was cut almost in half between 1900 
and 1950--from 17.2 to 9.6 per 1,000 population. The 
infant mortality rate (under 1 year of age) has plunged 
from 162 out of 1,000 to only 31. 

The latest census report shows that we now number 157 
million. The Census Bureau estimates that by 1975. the 
United States will have a population of 190 million, under 
only moderately favorable conditions. Nobody can tell for 
sure, of course, how accurate these estimates for the future 
will turn out to be, because the controlling social and cco 
nomic factors involved do not 
lend themselves to precise slide 
rule calculation. But even by the 
most conservative forecasts of 
our population's growth, Amer 
ica’s agricultural capacity to pro 
duce must be increased substan 
tially in the years ahead. Your 
job and mine in helping to ex 
pand and maintain agriculture’s 
capacity to produce presents a 
challenge worthy of our best 
talents. 

First of all, of course, agricul 
ture’s ability to continue produc 
ing in the abundance needed de 
pends upon maintaining strength 
in our land. To meet future needs 
will require much greater pro 
ductivity from the more or less 
fixed acreage of crop land and 
pasture land we have available 
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our present standard of living in the United States will re- 
quire the production equivalent of 115 million acres of 
additional crop land by 1975. That is based on the assump- 
tion of population growth at only moderate rates. To im- 
prove our standard of living at the rate it has improved 
during the past 15 years would require the production equiv- 
alent of 165 million acres of new crop land. 


SCARCITY OF NEW LAND SUITABLE FOR CROPPING 

We don’t have 165 million acres, or 115 million acres, 
of new land suitable for cropping to bring into production 
by 1975. The President's Water Resources Policy Commis- 
sion in its 1950 report estimated that 30 million new acres 
might be brought into crop production by 1975 through 
irrigation, drainage and clearing. The USDA research ad- 
ministrator estimates that we might pick up another 15 
million acres as a result of further farm mechanization and 
the consequent shift of that acreage from feed production 
for draft animals to production for human consumption. 
These potential cropland figures are far short of the crop- 
land equivalent that is going to be needed. Furthermore, 
they do not take into account that a substantial acreage of 
land now being cropped should be, and undoubtedly will 
be, taken out of crop production by then. 

Nor do they allow for additional land that may be lost 
to economic crop production through continuing erosion and 
soil deterioration. This type of land loss will continue until 
the application of conservation technology on the farm lands 
of this United States becomes far more widespread. Indus- 
trial and home sites, roads and so forth also take good land 
out of production. 

Despite our intensive cfforts for soil conservation and 
the gratifying progress made on much land, we have no- 
where near stopped soil erosion or soil depletion for the 
country as a whole. Our land generally is still deteriorating 
faster than we have managed to build it up. 

In the Midwest and in the Great Plains, for example, 
which include a large area of our highly productive land, it 
was estimated in 1950 that inherent soil productivity was 
declining at the rate of 0.7 per cent a year. Moreover, more 
than 5 per cent of our cropland lies in the valleys along 
upstream tributaries of rivers and other streams. Every year 
about 75 per cent of this valley land, which is potentially our 
most productive land, is flooded at least once, with resultant 
damage well known to all of you. 

We can't ignore these facts about our land situation. Nor 
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can we resolve them by merely talking about them. We must 
do something about them. We must do everything possible 
to increase and maintain higher levels of soil productivity. 
Fortunately we now have much improved soil and water 
technology that can help to reverse the downward trend in 
soil productivity. The problem is to get it applied on the land. 

Soil conservation is not just a matter of ‘‘gully plug- 
ging.” Neither is it simply a matter of building terraces, 
dams and other mechanical controls for soil erosion. The 
soil conservation job involves the application on the land of 
all necessary measures in appropriate combinations to build 
up and maintain soil productivity for efficient, abundant pro- 
duction on a sustained basis. It is the basic principle of 
using land according to its capabilities and treating it accord- 
ing to its needs. 

Conservation farming may appear to the layman to be 
simple as he drives along the road and looks at even such 
more elaborate patterns as contour strip-cropped fields. But 
conservation farming is not simple, and it is not static. 
Because of the complexity of soils alone, the soil and water 
conservation technology itself is highly complicated. Varia- 
tions in climatic, economic and other conditions are further 
complicating factors that have to be taken into account. 


CONSERVATION FARMING INVOLVES MANY PRACTICES 

Land use and soil treatment must be related specifically 
to the pattern of land and water resources of the individual 
farm or ranch, as well as to the resources and aptitudes of 
the farmer. Conservation farming can seldom be achieved 
by a single practice. Instead, a combination of methods ts 
needed, a combination fitted to the specific soil characteristics 
and other needs. Obviously few landowners or operators 
possess the training or skill for planning and applying such 
complex measures. That calls for engineering, agronomic 
and various other technical knowledge and skills. 

By the same token, no one specialist may be expected to 
possess all the knowledge needed in those different fields, 
although it is essential that he have sufficient working un- 
derstanding of them to fit his own particular techniques to 
specifications developed by other technicians. That is why 
engineers, agronomists, foresters and others with special 
knowledge need to pool their skills in dealing with the 
varied conservation problems involved. 

Getting the conservation job done in the most effective 
and economical manner possible requires practical teamwork 
among the various specialists. A farmer is more concerned 
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Drainage and irrigation rehabilitation and improvement and erosion control on sloping land present challenging engineering problems in 
planning and applying modern soil conservation. The Caterpillar equipment in these pictures shows (left) a tractor and bulldozer putting 
in a surface drainage ditch and (r/ght) a motor grader building a terrace on rolling land. 


i ea eae Se PRS MN aed eae ee rhe yey ey a E oe Ge, eee eos Fe Wy Re eee 
es ae ie ip" ea. Seat me eee ae eet, hielo he 7 he : sc « biigeaa N, pany is sees a , 
hate. y reer m ret Seni Slee tee cae eee Bete sate at aes are. * Mera A Sere een oes, Fe 
te aoe Niles toe ee ca ee eat Team} gens RS ef a a ae ee Oe aes a SA Cag 
ioeereee ake pe ae Racy henge he ne eae A f cA Meee cere See oe ae 
2 Eat Be ee Le EOE ED Oe ET meee SO ee ene Sea — or 
Ci 
es Se r 
pai aleren = 
ei 
Fok sae 9 
Yee 

ae nee 
ie aes = a 
ee ee 2 : 
2 ea Lae 
Bae ofl bine 
owes, bk 

Fie ae Sa 

BREN eS: 4 
te 7 
sg ae Sas ; 
Pa 
ait (ee 
ees al 

ae 

TS cae 
ST es oa 
= gao ae eA fi. 
tee \ 

5 oy RS 

ek ee 
— 
% 3: KE i ‘ 
ae gto) 
See ae 
EP tos 

bran A Oe 
Sites, ene 
pases Bs Y 
Tee ce ; 
AG ia 
Magee hs 
Sipe 
arate 

enema -Fot 
Ss ere” 
Bc ch ? 
pete 

nae 4 
it AE pS 
epee 
Seno 
Bi tien be 

ahh i ee 
Sate ‘ 
gi aa | 
otek Fay ; 
ea 5 ts ; 
tee ete 
Taps Mg rr : 
UE ee by 
see 
wage ease]: E 
Ms et Bet 

ay % £ ae # 
wire vos x 

Gia kth d : 
Meta tT f ; 
Megs 

Sane icc 
he Mh 

etek me hh ct ts 
gs oe 
ame Ti 

Mae ar 
aes et 
PP Ks: 3 eR ‘ 
ee ate 
4 Ra an a 
Br ; 
ee, . 
a. 5 
es 

as er 

oe. eas 

Be Yh amet to ‘ 
Ba sh, 
aes te 
pee 
i ES Sa 
Rh tata ha q 
omg ett q 
Rearee oo 3 
pe eh ‘ 
¢ ugar nt 3 
chy a 
et via e : 
acts | Ez 
mes Yast ‘ 
pnt! Bae ; 
Desir Bagiie) Oe 

et oe ! 
Sey, age | 
> ate, She ot See : 
Ripert Sy 
Spas hag sere. dig ot — . as 
Geen) po a a ¥ > , a en a 
ihe apo.) eae hoes: % ae a: sh ca a ae —_ = , ss — an ot a * i = is, in = 
rag ac Nine ae oe ee : ae. » ia” 28 . & i . ai’! ae. SS ee — 
eae SL 8 » To Se ES Se ce. Gat errr. 2 Ee —o < tues my a Pe 2 
cee Citta lere Tot . eee 8. ee war 
on cntie h oe 2g ra * ge ie! ae, Se * * - ~ : - : - ~ - 
ee SS oo Se 
fee es He ihe $0 ’ * oii x _ th j " 4 * . ot — 
Le — . | | —— i , 
Beye aoe ii tiie : 7 i é 4 a ‘ ee — ee ae / 
S50 a aha at ete, | SS st ae Ye > ay, ei ine > me ed - i gt ¥e OS), ape } = . 
oh ape. maw fe Sense ee, Se f "gt sy TO =p ae: a : 3 
ta ak ae opin oe gt: ye Alaa, i él - b . ¥ ht aatellins a ee wha Cann tr - one * tees ee Meee . : 
ANS ee ee = y a ie - nee Seg Se Ba ee tires “ey OCR ees ee. 2 — 4. Serene "i 
ie Sata wT sul nye 4 P< toe .* ee ae ; Sis a Oe es (vba of fie oe . 
res eens 3 iat itl Sap: oe ee Po gee ES foe Ra po: ONE ee 3 : Y > 2 4 Per Te 

be esti age ge ie | Ps Yau = ewe ae Pb <* yagi —- i E d a — 

yea oe ee eg = pate” Sa: Dicening dans, JS. 
een See a te $ _ ‘eS we. ie a te ee ; P nd No eS % 
eee 3" ag tol en ee . . al ae oS 5 ie — « eee: | Re oes i <= ‘ 73y ts ' 
SE ed oi : a hg. Mee ae 4 a) Se: ae = — Rate a oh 
Dee ee OR er 4 I ee 9 4 we i i. = ss q 
Re ta Aa + gees | =) oa ide yh ag -_ ,*. ' a ee 
rat ge aes sal q a ae apie a y " hs ae ‘ ¥ * Le. 2 + “ “Tare 4 i a =~ ee » 
ia Sad hg 2 res #3 te & > a v= af  , r met s _ ia io a ey 
fig pte a dell oS ew Naan ate ee a ctl ote. Ue ee P "7 oa ae f° eres 
ao a oe ree = v.. ae ae ey ean’ Ss. > & j “ a MA cr 
ae a = a ef oy om Usp le a AS rams ¥ + ie ee 4 a : ee 

See are ee far <* % a i vegies = yl ede eee a, oe Ree aie r RG age ies 
ha er Mee a nee ° is? Oe IN ek Se ‘24 Figs ee cB ' — PR OE a ae : 
bake (sett aay: . saiatiatatiniain , Ce Naa Sar Na : : a / : ,. eo wa 
ce Gs a 
AB ace aie 
ee 
Skee ae, cia = 
Le Brea : 
aarreer Caan. ra 
aes inter h 

Pi aees Oe 7 
ip aie se te 
eS a6 i 
Yl dant See Aa . 4 
Aa erat aly * 
, al ones Al veal o - ™ es gf 
Cae onda — ’ acs sais ara ; aa ais oS ane ela a al aa ie a, | 
Sas ee a a aie a a Wy te ee epee cea Ne Nees Bore PR GEI YE, Oe Saga , Pin RE eo ee Ne oe: Sam 

ae eM eM Ye ood Tes a RCE Tt at ar KT One ead Y pe ie af cna by Eat tee | : 
SCs gl 0 Olan ta Se on Ota teeta See ee ne pa | ae, ae a ae AT joae ¥ te 
1 gga ie tn ae se aoe ie 2 aaa BRT Toa ' i 7 
ee ae = Tae: nee rae Ue 
5 OS a ee ee ee % Se i He ee rte é. ie rs a pO ¥ 
ee era ssw) a2 Batic le oT om es a a Se als Bes 
Se a fa ch Speman Pg he i ; ra a eae 
CON a Pe oo ee Sik? ms i a sd a ene 
Naha a Sr aR rane) ON Sect Some Tee i a. ay ek peg ee ee tart ate Ne Re ee 


AGRICULTURAL. ENGINEERING for February 1953 


with sound recommendations than whether one technician 
works on his place for three weeks or three technicians do 
the job in one week. Through technical teamwork ill- 
advised recommendations are avoided on unusual or more 
complex engineering, agronomic or other problems by refer- 
ring them promptly to the best qualified technician available 
in that field. 

After the soil conservation program started in the 1930's 
cooperation among the differently trained specialists devel- 
oped rapidly. The nation was fortunate to have many tech- 
nical specialists in the different parts of the country who had 
the necessary broad, sound training and experience which 
enabled them to adapt their skills readily to the coordinated 
soil and water conservation concept. Agricultural engineers 
were prominent among these trained specialists. 

The transition has been made from “civil engineers in 
agriculture’ to bona fide “agricultural engineers,” trained to 
adapt engineering principles and techniques to land, crop- 
ping and related problems. When the ten erosion control 
experiment stations were established in representative agri- 
cultural areas of the country more than 20 years ago, engi- 
neers, soil scientists and plant specialists were brought to- 
gether to study not only the causes of soil erosion through 
action of wind and water, but also to develop jointly meas- 
ures for controlling it. It was on these stations that engineers 
had the first real opportunity to Icarn how land cover, proper 
tillage and other land-use measures affect the amount and 
rate of water runoff, and their impact upon the design of 
structures to help control runoff. 

One of the most pressing and least understood problems 
was that of water runoff from small areas. The soil conser- 
vation engincer, through research and field experience, has 
made a major contribution in this field of agricultural 
hydrology, in which research and improved methods of deal- 
ing with the farmland water management problems involved 
continue to be carried on. 


BEGINNINGS OF SOIL-AND-WATER-MANAGEMENT PRACTICES 

With the creation of the Soil Erosion Service in 1933, 
which became the Soil Conservation Service in 1935, erosion 
control and water-management practiccs based on painstak- 
ing research and cumulative experience in every day appli- 
cation were placed on the land under widely diversified con- 
ditions. Engineers, soil and plant scientists and biologists all 
had the opportunity of observing, for the first time, how 
their techniques supplement each other. 

Thus the engineer saw the need for using land cover and 
good soil management to make his structures more effective, 
and to lower the cost of building. From the wide amount of 
conservation construction work which was done on farm and 
ranch lands, supplemented by continuing intensive research 
on the stations, designs were developed that are more effec- 
tive from the hydrologic standpoint and from the standpoint 
of their more efficient and econemical construction. The 
proper place of such engineering works as terraces, gully- 
control structures, farm and ranch ponds and water-distribu- 
tion devices in the basic conservation farm plan likewise 
came to be understood. 

The American Society of Agricultural Engineers recog- 
nized the opportunities and responsibilities of the agricul- 
tural engineer in the newly opened soil and water conserva- 
tion technology when, in the early 20's, it set up what is 
now known as its Soil and Water Division. By 1935 the 
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Soil Conservation Service had begun to direct more attention 
to land-use problems in connection with drainage and irriga- 
tion, which historically had been fields of major contribu- 
tions by the engineer in agriculture. 

Since that time substantial progress has been made in 
applying engineering principles to the land for soil protec- 
tion and improvement. Agricultural engineers have made a 
major contribution to soil conservation in the United States. 
All of the engineering opportunities, however, are not ex- 
hausted. On the contrary, even bigger challenges lie ahead. 

Drainage and irrigation rehabilitation and improvement, 
flood prevention and erosion control on sloping land all 
present challenging engineering problems in the planning 
and applying of modern soil conservation. 


MILLIONS OF ACRES NEED DRAINAGE IMPROVEMENT 


Drainage improvement, for example, still remains to be 
carried out on millions of acres, in the interest of better 
land use and expanding crop production. This acreage in- 
cludes land now being farmed that would benefit by drain- 
age, other lands that are partly but improperly drained and 
accordingly do not produce as they should, and undeveloped 
swamp areas that well might be brought into production, 
after it is determined they are not better suited and more 
desirable for wildlife, water conservation or other use. In 
any event, conservation drainage systems, in the develop- 
ment of which the engineer has such an important part, are 
designed to meet the land treatment and use requirements 
determined by the soil scientist, agronomist and others tech- 
nically concerned in the basic farm conservation devclopment. 

The same is true with respect to conservation irrigation 
improvement work. And here again we find crop and hay 
lands that are far below par in production, because of inade- 
quate irrigation systems or improper water use. That is not 
to mention the damage being done to the soil through water- 
logging, leaching and surface erosion, and accumulation 
of salts. 

Morcover, there are thousands of farms in the humid 
areas, as well as many more acres in the West itself, on 
which the opportunities for supplemental irrigation are 
enormous. Engineers have a real opportunity to perfect 
further practicable techniques for applying water to grow- 
ing crops so that more moisture is available to crops and 
less is wasted. There are, also, complex problems of engi- 
neering and soil-water-plant relationships involved in the 
change-over from dryland to irrigation farming. The need 
for research and technical assistance in such areas has 
prompted special attention to soil and water conservation 
and engineering investigations in new reclamation areas. 

A newer and virtually unbounded category in soil and 
water conservation is that of watershed development and 
upstream flood-prevention work. There is a growing public 
awareness of the fact that the damayes which occur along 
such major strearms as the Mississippi and Missouri rivers 
during spectacular floods actually are but a part of our total 
flood cost. Watershed treatment includes, in addition to 
conservation cropping, range management and_ forestry 
measures, many such works of improvement as smaller flood 
water retention dams and reservoirs, diversions, channel 
stabilizing construction and others. 

The role of the agricultural engineer in this growing 
field of conservation is self-apparent. And its importance is 
underlined by the increasing number of urgent requests to 
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soil conservation districts for assistance in developing com 
munity watershed programs, including drainage outlets, pro- 
tection of municipal reservoirs, improvement of stream flow 
for fishing and other recreation, as well as local floodwater 
protection. The Soil Conservation Service 1s providing tech- 
nical assistance in more than a dozen community watersheds 
and expects to continue to cooperate in such enterprises 
within the limits of its facilities. 

Watershed development involves a great many measures 
in which the special services of the agricultural engineer are 
specifically required. Broadly, these cover a range of engi- 
necring techniques from laying out true contour or other 
precision lines and structure designs to farm machinery 
adaptations. Fully as much care, if not the same degree of 
precision, is necessary in laying out contour strips on crop- 
land or contour furrows on range land, Iet us say, as in 
laying out a farm drainage or irrigation system. Terraces 
and diversions, involving carthmoving operations as well as 
determining level and gradient, likewise call for competent 
engineering design. So do farm ponds and stockwater dams, 
field and other waterways, gully structures, streambank 
stabilization works, and many more. 

I want to underscore the fact that the engineering phases 
of soil and water conservation cannot be set apart or 1so- 
lated from the soils, vegetative and other phases, which, all 
together, comprise the technology for soil and water conser- 
vation. No one knows better than an engineer that a draw- 
bar coupled off-center from the line of draft causes one-sided 
pull, wastes power and results in a poor job of plowing or 
other operation. There is too much ground to cover in soil 
and water conservation, and too short a time in which to 
cover it, to waste technical manpower or to settle for any- 
thing short of utmost efficiency in getting the job done. 
That is why the engineering, agronomic and other parts of 
the program cannot do otherwise than occupy roles of com- 
parable responsibility, with the respective specialists pulling 
their full share of the load. 

The agricultural engineer in conservation works with 
farmers, with private contractors and with other conserva- 
tion technicians. Working with the soil scientist, for exam- 
ple, the conservation engineer relates engineering and other 
treatments to soil structure, slope, rainfall and runoff, and so 
on. It would be unwise to locate and build a farm pond or 
stockwater dam, for instance, without having all of those 
facts to go on. 


AGRICULTURAL ENGINEER WORKS WITH SPECIALISTS 


The agricultural engineer is especially conscious of the 
effect of vegetative cover, and accordingly works closely 
with the agronomist, range specialist, or forester. He knows 
that when the placement and use of such structures as dams 
and waterways are keyed in with vegetative programs of 
conservation cropping, pasture and woodland management, 
their design may be altered accordingly, for increased eth- 
ciency and economy. In fact, one of the first principles to 
become apparent in conservation engineering practice was 
the effectiveness of vegetative cover, above farm ponds, on 
terraced fields or elsewhere, in reducing the maintenance of 
structures, because of the cover's effect on silt movement and 
runoff characteristics. The effect of watershed cover on run- 
off and movement of silt also is taken into account in the 
design and location of structures. 


Thus grassland farming, from improved methods of 
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pasture seeding and growing of grass and legumes in rota- 
tion on cropland to deferred grazing and other rangeland 
conservation practices, helps the engineer in applying his 
technology. It in no way conflicts with sound and needed 
engineering practice for conservation. The mutual functions 
of vegetation and mechanical controls are many, including 
grass to stabilize waterways and protect fills of datns; grass, 
legumes and woody plants to heal graded-in gullies; stream- 
bank stabilization plantings, and others. 

Soil and water conservation, however, cannot be attained 
solely by putting physical improvements on the land, 
whether those be man-built structures or nature's growth of 
grass or trees. Of primary importance, also, is the way in 
which we wse our land, particularly the methods of tillage 
by which we produce cultivated crops and the machines we 
employ in doing so. The agricultural engineer has contrib- 
uted measurably to the progress we have made along these 
lines, as he has so greatly to the entire field of farm mechan- 
ization. But there is the continuing need for him to exer- 
cise his talents in the development and adaptation of equip- 
ment that is of maximum effectiveness and efficiency in con- 
servation farming operations. 

There is more involved than machinery design. Also 
basically important is the determination of methods by 
which various soils can most efficiently be put into condition 
during the cropping season to improve their productiveness 
instead of furthering their deterioration through crosion, 
fertility depletion and breaking down of desirable soil struc- 
ture. Here again the technical teamwork of the engineer, 
the soils specialist and the agronomist is essential. 


MODERN EQUIPMENT FOR CONSERVATION PRACTICES 


Modern farm equipment already has come to include 
many tools by means of which conservation and soil-building 
practices are being readily incorporated into everyday farm- 
ing operations. The Soil Conservation Service long has 
given closest attention to determining how all types of farm 
equipment can be adapted most readily to such conservation 
farming operations as contouring, stubble-mulch tillage, 
grass and legume seeding and the like. This has been done 
both through research and field operations, in cooperation 
with the Bureau of Plant Industry, Soils, and Agricultural 
Engineering, state agricultural experiment stations, and the 
farm equipment industry itself. 

Effective tools and excess power can, if improperly used, 
produce destructive results as easily as good results in 
breaking and tilling soil. In fact, much of the serious ero- 
sion on cropland since World War I may be blamed upon 
indiscriminate use of implements expertly engincered for 
different kinds of plowing and cultivating, coupled with the 
reserve of farm power which came with the development 
and widespread use of the farm tractor. The fault, of course, 
has been not in the equipment but in its operation — just as 
drivers, not the automobiles themselves, cause all but a 
negligible percentage of accidents on the highways. 

It certainly would be wrong, though, to blame the mo- 
tives of the farmer because he has done the natural thing in 
taking advantage of his high-powered machinery to plow 
too deep and clean, operate at too fast a speed, or cultivate 
critically steep slopes or tight soils and wet soils. This is 
where the agricultural engineer, the soil conservationist and 
other qualified specialists have a real service to perform. 
Part of the job is to help avoid the harmful effects through 
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excessive tillage, use of the wrong machines or wrong use 
of the right machine. Another part of the job is to design 
equipment to meet conservation needs, such as grass-seeding 
equipment for native species in the Great Plains and else- 
where, equipment for better moisture management, and 
special machines such as potato planters adapted to stony, 
sloping lands in the Northeast. 

I mention those as illustrations of the many such con- 
servation-adapted tools that have been developed in different 
parts of the country, ranging from a varicty of subsurface 
tillage implements to special grass and legume sced-harvest- 
ing and cleaning machinery. The main objective, of course, 
is to see to it that engineering methods and power machinery 
contribute to better planned over-all operations and to more 
ethicient per-acre production. We accordingly are vitally in- 
terested in working with the farm equipment industry to 
develop the most effective means of applying modern farm 
machinery to the job of establishing cropping practices that 
build the soil and eliminating practices that deplete the soil. 


FITTING MACHINES TO NEEDS OF CONSERVATION FARMING 
The Soil Conservation Service also recognizes its respon- 
sibility for keeping the farm machinery industry informed as 
to what needs to be done, on the basis of conservation research 
and field experience, in soil treatment and management for 
assuring optimum yields on a permanent basis. Undoubted- 
ly most of you know about the special nation-wide program 
that has been undertaken cooperatively by the farm equip- 
ment industry and the soil conservation districts for encour- 
aging all of these things I have mentioned. Through this 
program, the farm equipment industry and conservation 
farmers are teaming up to solve more of their problems as 
they arise, respectively, through the local dealers and the soil 
conservation district supervisors and assisting technicians. 

I have limited my comments largely to the contribution 
of agricultural engineering to soil conservation in the United 
States. I did so deliberately to underscore the significance of 
that contribution. In so doing, I intend in no way to subju- 
gate the enormous contribution to improved agriculture that 
you engineers have made through farm mechanization. 

Farm mechanization deserves a large share of the credit 
for making possible today’s efficient agricultural production 
in this country, releasing to industry and the professions a 
high percentage of the man power which provides the off- 
the-farm goods and services for our high standard of living. 
A hundred years ago, cach farm worker produced enough 
food and fiber for about 5 persons. By 1900, he still pro- 
duced enough for only 8 people. But today each farm 
worker produces enough for 15 people. 

Since 1910, the farm output per man-hour has increased 
120 per cent, while the man-hours worked have decreased 
18 per cent. That is why it has been possible for our farm 
population to drop 25 per cent in this same period and, as 
the 1950 census revealed, for 84 per cent of all the people 
in the United States to carn their living in towns and cities. 
The fact that 16 per cent of our population can grow the 
basic materials essential to feed, clothe and shelter all of us 
is the basic reason we can have such a high standard of 
living in this country. 

Your profession should take great pride in the outstand- 
ing contribution you have made to the betterment of our 
country through the mechanization of agriculture. That has 
been your major contribution of the past quarter century. 
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But farm mechanization is now well along. I believe one of 
the big challenges for your profession during the next 
quarter century lies in the field of soil conservation and 
improvement. I have tried to outline some of the oppor 
tunities in this field as I sce them. 


For the agricultural engineer in the years ahead to make 
his full contribution in helping to expand the capacity of 
American agriculture to produce, he must be more than just 
an “engineer in agriculture.’ He must accept responsibility 
for aiding in solving the over-all problems of agriculture, 
by adapting his engineering techniques to the problems. He 
must have a broad understanding of those over-all problems 
of agriculture in order to apply his engineering skills effec 
tively and to the greatest good. 


In the field of soil and water technology, his job does 
not end with unrelated calculations and blueprints for struc- 
ture design or machinery modifications. Soil and water tech 
nology, as we have seen, is not static_the whole production 
job ahead in agriculture is not static. Therefore, it naturally 
follows that the work of the agricultural engineer is not 
static, and I am convinced that in the years ahead emphasis 
in your profession will shift more and more to the applica- 
tion of engineering to specific soil problems with engineer- 
ing skills becoming teamed more and more with the other 
specialized skills in agriculture. 


Your profession has both an opportunity and a challenge 
for the future to help farmers further expand agriculture’s 
capacity to produce. 


Limits of Engineering Manpower 
AN EDITORIAL 


ITH all that has been said about the current shortage 
of engineers, it is still difficult to appreciate the full 
significance of the situation. 


In a notable recent contribution to such understanding 
S. C. Hollister, dean of engineering at Cornell University, 
has indicated that we have in the United States about reached 
the practical maximum percentages of our manpower to 
complete basic engineering training and of engineers in our 
total male population. 


His figures are based in part on Army General Classifica- 
tion Score records from World War Il. They provide the 
largest sample of our population ever subjected to any one 
single test. 

He estimates that of our current 1,100,000 young men 
reaching the age of 18 each year, 17 per cent are above the 
intellectual level represented by the Army GC T score of 
120, which he considers a minimum requirement for engi 
neering. This figures out to 187,000 possible prospects. 


The personnel requirements and attractions of other 
fields of work, personal preferences, other requirements of 
engineering training, and various obstacles to undertaking 
engineering training reduce the freshman engineering class 
to a practical national total of 44,000, This is 4 per cent of 
our young men reaching college age and about 23.5 per cent 
of the 187,000 who are possible prospects from an intellec- 
tual standpoint. 


Attrition due to various factors during the school years 
cuts the graduating class in engineering to half of the start- 
ing numbers, a current expectancy (Continued on page 124) 
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Factors Influencing Drainage Design in Irrigated Areas 
By Ronald C. Reeve 


MeMBER ASAE 


RAINAGE as applied to agriculture is defined as the 
process by which excess water is discharged from 
soils. Where water is discharged by surface flow, it 

is termed “surface drainage,’ and where it is removed by 
passage of water through the soil, it is termed “internal 
drainage.” The term drainage is also used to refer to the 
means by which excess water is removed, such as streams, 
open ditches, tile drains, pumped wells, etc. ; and sometimes 
it is used to designate the water that is removed itself. 
Definitions of the term drainage together with other related 
terms pertaining to water-movement processes in soils have 
recently been proposed by a subcommittee of the Soil Science 
Society of America (13)*. The above definition pertaining 
to the process by which excess water is removed from the 
soil is recommended as the preferred definition and will be 
used in this paper. For the latter two meanings of drainage, 
the terms ‘facilities’ and ‘‘water'’’ are implied, and when 
the means by which drainage is accomplished or the water 
itself is meant, the terms ‘drainage facilities’ and ‘drainage 
water’ seem appropriate. 

Drainage design, for a given unit or area, can be reduced 
to a consideration of three quantities: (a) drainage require- 
ments, (b) water-transmission properties of the soil, and 
(c) boundery conditions. 

Drainage Requirements. The drainage requirements in- 
volve both the adequacy of drainage and the quantity of 
water to be drained. The adequacy of drainage for agricul- 
tural purposes appears to depend upon whether or not there 
is an excess of water on or in the soil. In arcas where salinity 
is not a factor, such as in humid regions in which the re- 
quired moisture for crops is supplied largely by rainfall, the 
drainage requirements are related to the oxygen status and 
the soil-water relationships as they influence crop growth. 
The optimum moisture content of the soil for tillage and 
other farming practices is also an important factor. The 
drainage requirement under these conditions may be ex- 
pressed in terms of a period of time for removal of a given 
quantity of water and depends upon the susceptibility of the 
crop to damage by exposure to excess water or to the serious- 
ness of delaying farming operations. 

In arid regions drainage requirements are appreciably 
altered by the salinity factor. Whereas exposure to excess 
water may be the controlling factor in many cases in irri- 
gated areas, more often the drainage requirement is deter- 
mined by the salinity factor. Irrigation waters contain 
soluble salts which, when applied to the land, are concen- 
trated in the soil by the processes of evaporation and tran- 
spiration. In order that the soil solution docs not reach a 
concentration that ts detrimental to crop growth, excess 
water must pass beyond the root zone and leach out excess 
soluble salts. Knowing the consumptive use, the amount of 
water that must pass through and beyond the root zone 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Hl., December, 1952, 
as a contribution of the Soil and Water Division. It ts a contribu- 
tion from the U.S. Salinity Laboratory, in cooperation with the 
seventeen western states and the territory of Hawaii 


*Numbers in parentheses refer to the appended references. 


to provide the required amount of leaching can be estimated 
on the basis of the salt content of the irrigation water and a 
permissible concentration of the drainage water. This leach- 
ing requirement is an estimate of the minimum amount of 
water that must be drained away. The total quantity of 
water required to be drained will be greater than the leach- 
ing requirement by an amount equal to the losses that reduce 
irrigation efficiency plus any other sources of water that 
contribute to inadequate drainage, such as seepage from 
canals, regulatory waste, artesian sources, etc. 

In addition to the quantity of water that must be drained, 
which for design purposes may be expressed as a rate of 
flow, a minimum allowable water-table depth to prevent 
damage to crops, either from excess water in the root zone or 
from the concentration of salts in the soil by upward flow, 
must be established. The minimum allowable depth depends 
upon the crops to be grown, the soil conditions and the salt 
content of the drainage water. The principal requirement in 
any case is that the depth to water table must be such that 
the upward movement of salts from ground water into the 
root zone can be conveniently controiled. If an adequate 
water-table depth cannot be maintained, irrigation and man- 
agement practices can sometimes be altered to allow crop 
production cven though drainage conditions are not ideal. 
Improvement of irrigation efficiencies and more uniform 
application of water are examples of ways by which drainage 
conditions can be improved and a net downward movement 
of salts maintained. 

Irrigation efficiency, distribution losses, regulatory losses, 
rainfall, salt content of the irrigation water, and salt toler- 
ance of crops all enter into the problem of determining 
drainage requirements. 

Water Transmission Properties of Soils. The principles 
and background theory of flow in porous media are well 
known and adequately treated in the literature. A discussion 
of the forces and propertics determining the flow and distri- 
bution of water in soil, both saturated and unsaturated, and a 
description of measuring methods is given by Richards (12). 
An important part of the background theory is embodied in 
the well-known Darcy equation which in its generalized 
form states that for isotropic media the flow velocity (spe- 
cific discharge), which is a vector quantity, is proportional to 
the hydraulic gradient and ts in the direction of the greatest 
rate of decrease of hydraulic head. The proportionality fac- 
tor, termed hydraulic conductivity (13) is a measure of the 
readiness with which soils transmit water. 

Of the several basic factors which govern flow in soils, 
the transmission prope:ties are the most difficult to evaluate, 
primarily because of the extreme variability of soils. Many 
of the soils in arid regions are formed by alluvial deposition 
and are therefore extremely heterogencous and non-isotropic. 
The problem of appraising the over-all or composite water- 
transmission rate of a soil as related to a given drainage or 
flow condition involves not only the mechanics of determina- 
tion but a problem of statistical sampling as well. From the 
standpoint of drainage, where absolute values are important, 
there are several field methods that have been developed for 
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determining the hydraulic conductivity of soils that appear 
to have considerable promise. The auger-hole method, first 
used in Holland by Diserens (2), later improved by Hoog- 
houdt (4), Kirkham and van Bavel (6), and van Bavel and 
Kirkham (14), 1s useful in non-stratified soils. The piez- 
ometer method proposed by Kirkham (5), for which 
methods and procedures using large-diameter tubes were 
developed by Frevert and Kirkham (3), and for small- 
diameter pipes by Luthin and Kirkham (7), is useful in 
both uniform and stratified soils. These methods all make 
use of a cavity formed in the soil below a water table and the 
rate at which water flows into or from the cavity is a measure 
of hydraulic conductivity. Constants which take into account 
various geometrical factors are obtained by empirical methods. 

Undisturbed cores may be useful in many instances, but 
methods utilizing larger samples are preferred where soil 
variability is a problem. Reeve and Kirkham (10) showed 
that the relative size of sample associated with the undis- 
turbed core (2-in diameter by 2 in long), piezometer (1-in 
diameter with a cavity 4 in long), tube (8-in diameter with 
a cavity length equal to zero), and the auger hole (4-in 
diameter by 30 in deep) are in the ratio 1, 35, 270 and 
1400, respectively, the latter three values being based on the 
region in which 80 per cent of the hydraulic head is 
dissipated. 

Boundary Conditions. Boundary conditions may be con- 
sidered as constraints that govern the pattern of flow within 
a given ground-water flow system. The boundary conditions 
involve the location of boundaries and the hydraulic head 
and the water-flow conditions that occur over the surface 
that bounds the problem. Topography, stratigraphy, and 
location of sources of water are the principal factors that 
define the geometric aspect of the boundary conditions of a 
given area. Drainage structures, per se, are also boundaries 
by which flow may be controlled to provide favorable condi- 
tions for crop growth. 

Evaluation of the boundary conditions provides the basis 
for the design of drainage systems. Many irrigated areas of 
the West are in alluvial intermountain valleys where topog- 
raphy and stratigraphy vary widely and excess waters arise 
from many sources. Thus these factors which are a part of 
the boundary conditions appear to have greater significance 
in arid regions than in humid areas. In the latter case, rain- 
fall is the principal source of water 
and topography and subsoil strati- 
graphy are generally less variable. 

Topography is readily evaluated 
by standard engineering and map- 
ping practices, and much useful in- 
formation for designing drainage 
systems is obtainable from topogra- 
phic and acrial maps. They can be 
used to delineate places where drain- 
age is likely to be a problem and to 
locate seeps and springs, benches, 
abrupt changes in slopes, old stream 
channels, soil changes, etc., which have 
an effect upon drainage conditions. 

Stratigraphy is an important con- 
sideration in drainage design. The 
effectiveness of drainage structures 
is related directly to their location 
with respect to subsoil layers. Water 
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lost from deep percolation in one area may come to the 
surface in another, or appear as a seep on a sidehill slope, 
depending on subsoil formations. Permeable layers may 
beneficially discharge excess waters from an area or may 
serve unfavorably to transport water from one area to an 
other. Impermeable barriers may intercept conducting layers 
and block free flow of ground water. Proper orientation and 
placement of drains may be the most important single factor 
in the design of a drainage system. In gencral, it may be 
stated that the most effective method of drainage, in any 
case, is one that takes advantage of the most permeable 
materials in the profile. 

Apparatus for studying subsoil materials include hand 
augers, power augers, driven tubes, standard well-drilling 
equipment and jetted piezometers. The installation of piez- 
omceters by jetting (8, 9, 11) has been shown to be an effec- 
tive and economical method of determining subsoil strati- 
graphy and of obtaining hydraulic-head readings for 
groundwater flow appraisal. 

Jetting equipment which has been successfully used in 
the Coachella Valley, California, is described by Reger et al 
(11). Piezometers have been installed in this area and soils 
logged to depths up to 150 ft at costs of less than one-tenth 
that of standard drilling methods. Subsoil logs are usually 
made on the basis of texture as an indirect measure of the 
water-transmission properties of soils. Depth of strata 
changes may be determined to within + 0.1 ft with this 
equipment. An estimate of texture and consolidation of the 
material is made from (a) the vibration or feel of the pipe 
to the hands on the downward motion, (/) the rate of 
downward progress, (¢) examination of sediments carried 
by the efHuent, and (d@) observation of color changes that 
occur in the return flow around the outside of the pipe. 

Sources of water that may contribute to adverse drainage 
conditions include rainfall, irrigation runoff and waste, 
creeks and streams, ground-water flow, artesian aquifers, 
deep percolation from irrigation and seepage losses from 
canals. An inventory of all water sources is necessary for 
effective drainage design. Frequently, preventive measures 
can be applied to reduce the quantity of water that must be 
drained, thereby minimizing the amount of drainage con- 
struction required. Surface sources of excess water are read- 
ily evaluated by standard engineering practices, whereas 
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1 Profile flow pattern showing the hydraulic-head distribution and direction of flow in the 
vicinity of an open drain under artesian conditions 
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special techniques are required for appraisal of ground- 
water flow. 

Ground-water flow may be expressed in terms of energy. 
Hydraulic or piezometric head is a convenient expression of 
the potential energy at any point in a ground-water flow 
system and is a quantity that is easily measured. Hydraulic 
or piczometric head at cach point in the soil-water system 1s 
the sum of elevation head and the pressure head, the velocity 
head usually being negligible. It 1s simply the elevation, 
referred to any convenient datum, at which water stands in a 
piezometer connected in the soil to the point in question. 

The direction of flow, for the isotropic case, is in the 
direction of the hydraulic gradient which is the direction of 
the greatest rate of decrease of hydraulic head. For practical 
purposes, a knowledge of the hydraulic-gradicnt component 
in a given direction or plane is often sufficient. Water-table 
contours are convenient for showing the direction of lateral 
water flow. Profile-flow patterns may be constructed from 
hydraulic-head measurements to show both horoizontal and 
vertical hydraulic-head distribution and direction of flow in 
the plane of the profile. Flow is normal to equal hydraulic- 
head surfacest. The line formed at the intersection of an 
equal hydraulic-head surface with the water table is a water- 
table contour line. Fig. 1 shows a profile flow pattern in the 
vicinity of an open drain and illustrates the use of piczom- 
eters in evaluating flow systems. From a number of points 
of known hydraulic head, indicated by circles which show 
the location of the open end of piczometers, lines connecting 
points of equal hydraulic head are drawn. The direction of 
the flow component in the plane of the profile is normal to 
the equal hydraulic-head lines as indicated by the arrows 
and in this case is upward from an artesian source below. 
The depression of the lines of equal hydraulic head around 
the drain show that the drain is intercepting flow from 
below, but to a limited extent. At distances less than 30 ft 
on either side of the drain, flow is essentially vertical. 
Water is being removed at the soil surface by evaporation 
and transpiration resulting in the accumulation of salts in 
the surface from saline ground waters, and in this instance 
showing that open drains are not effective. This illustrates 
the type of flow problem that can be evaluated by the use of 
piezometers. Other flow problems for which piezometers 
are useful include perched or semiperched water-table con- 
ditions, sidehill seeps, flow from irrigation canals, etc. 


SUMMARY 

The factors that influence drainage design in irrigated 
areas may be grouped under three headings: (a) drainage 
requirements, (b) water-transmission properties of soils, 
(c) boundary conditions. 

Drainage requirements include both the adequacy of 
drainage and the quantity of water to be drained. The two 
factors which may be varied or altered in the design of 
drainage systems are (2) the cuantity of wacer to be drained 


tEqual hydraulic-head lines on a profile section represent the 
intersection of equal hydraulic-head surfaces with the plane of the 
profile. Stream flow lines, i.e., average specific discharge lines, are 
orthogonal to equal hydraulic-head surfaces in isotropic soils. To 
illustrate direction of flow by graphical means it is desirable to use 
equal horizontal and vertical scales for plotting profile-flow patterns. 
If different scales are used the orthogonal relation between flow and 
equal hydraulic-head lines is altered. It has been shown by Casa- 
grande (1) and others that problems involving soil anisotrophy can 
be treated by the use of scale distortion to transform an amsotropic 
to an isotropic system. 
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and (4) the boundary conditions. The quantity of water to 
be drained is subject to a certain amount of control through 
improvements in irrigation distribution and application eth- 
ciencies and other water-conservation measures. Drainage 
needs may be materially reduced by the use of preventive 
measures that climinate or reduce sources of excess water. 

Boundary conditions are constraints that govern the pat- 
tern of flow and are related to the installation of drainage 
facilities. The problem of drainage design consists of selec- 
tion of type, placement and arrangement of drains, which 
constitute a part of the boundary conditions, to control flow 
in such a way as to meet drainage requirements. 

Water-transmission properties of soils may not be varied 
by the designer but figure importantly in the design and 
functioning of a drainage system. Evaluation of water- 
transmission properties of soils is one of the most important 
parts of a drainage investigation. 

Both laboratory and field methods are available for de- 
termining soil-water transmission properties. Field methods 
generally employ larger samples and in most cases have 
greater utility for drainage design because the field determi- 
nation is made for the soil in place. 


The piezometer technique of determining subsoil strati- 
graphy and appraising ground-water flow conditions is an 
effective and inexpensive method that is being used in irri- 
gated areas for drainage appraisal. 
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The Evolution of Farm Implements and Machines 
| By Eugene G. McKibben 


FELLOW ASAE 


ORE changes have occurred in rural life and agri- 
cultural production during the past hundred years 
than in all previous time. The increasing applica- 

tion of engineering has been one of the fundamental factors. 
Electric lights, running water, refrigeration, motor trans- 
portation, milking machines, and most of present-day plant- 
ing, harvesting, and processing machines were unknown on 
American farms in 1852. 

It is indeed difficult for the present generation of 4-H 
club members to visualize a farm home where the tallow 
candle was the usual form of artificial light and where so 
far as the water supply for the farm kitchen was concerned, 
the only running was that done by the overworked farm 
wife or the children whose daily chore it was to replenish 
this water supply. Although machines designed to use ani- 
mal power for a great variety of farm operations were be- 
ginning to appear, all farm operations, except seedbed 
preparation and part of the cultivation and transportation, 
were still hand operations on most farms. 

As late as 1857 when Governor Bingham spoke at the 
dedication of Michigan Agricultural College, he saw fit to 
praise ‘'the light and easy cradle, the handsomely turned 
three-tined pitchfork, light, bright hoe and hand rake” used 
by Michigan farmers in contrast to cruder tools used by 
farmers in less progressive parts of the country. 

The remarkable evolution of farm implements and ma- 
chines, including the farm tractor, has been a widespread 
phenomenon of the past century. The essential elements of 
this evolution, which has attained its greatest development 
here in the United States, are (1) 
the substitution of first animal 
power and later mechanical power 
for human labor for more and 
more of the arduous and tedious 
tasks inherent in agriculture and 
(2) the invention and perfection 
of devices and machines for the 
effective and efficient application 
of these non-human forms of 
energy. 

More than 4 million tractors 
are in use on American farms and 
the manufacture of tractors and 
implements has grown to be a 2- 
billion-dollar industry. This de- 
velopment has displaced 20 mil- 
lion work animals and released 
for human use a 100 million 
cropland-equivalent acres which 
is about one-fifth of the total now 
available in the United States. 

An address before the meeting of 
the American Society of Agricultural 
Engineers held in conjunction with oe 
the Centennial of Engineering Con- 
vocation at Chicago, September, 1952. 

The author—EUGENE G. MCKIBBEN 
—is director of agricultural engineer- 


ing research (BPISAE), U.S. Depart- 
ment of Agriculture. 
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The evolution of farm implements and machines in 
America has been one of the great phenomenons of the 
past century. It resulted in substituting first animal power 
and later mechanical power for human labor, which in 
addition to reducing drudgery also greatly increased the , 5 

output per worker and competing inventors, by 


This evolution is the most significant change in Amer- 
ican agriculture. It has placed farming on a par with other 
occupations and industries. It is no longer necessary for 
farm workers to labor from dawn to dark. The labor of 
women and children ts no longer required. 

This evolution has not only reduced the fatigue and 
boredom of farm work; it has greatly increased the output 
per worker. Asa result a smaller and smaller proportion of 
the total labor force has been needed to achieve an ever- 
increasing agricultural production. A hundred years ago 
about two out of three of our national labor force were farm 
workers. Today the ratio is only about one to six. Of course, 
some of this increased productivity must be credited to im- 
provements in other phases of agricultural technology, such 
as better varieties, more effective use of fertilizer and im- 
proved cultural practices. The major factor, however, has 
been the increased utilization of non-human energy and of 
more effective machines and implements. 

How important to society is this evolution of farm ma- 
chines and implements? For the common man, for all men 
of good will, it is one of the outstanding events of history. 
It has removed the necessity for a peasant or serf class, a 
class exemplified by Millet’s well-known painting and 
Markham’'s poem “‘the man with the hoe.” It has released 
from the absolutely necessary occupation of agriculture the 
labor required for the less necessary but highly desirable 
production of a great variety of goods and services. These 
goods and services have resulted in a continuous rise in the 

general standard of living, to 
the highest yet attained. Be- 
cause of this evolution it is pos- 
sible now for all men to enjoy 
the benefits of citizenship in a 
cultured civilization. Admittedly 
our farm power and machinery 
technology is not the only re- 
quirement for a cultured civilized 
democracy, but it assuredly is one 
of the most essential require- 
ments. 

I am happy to have this occa- 
sion to pay tribute to the many 
thousands of Americans who 
have helped make possible the 
leading role which our nation has 
had in this accomplishment. A 
few have been adequately ac- 
claimed as the creators of major 
inventions. Their names are well 
known to all who are in any way 

: > concerned with agriculture. I do 

iow ~ 3 not wish to detract from their 
cena waenevene well-earned fame. We must, 
however, acknowledge that none 
of these great ones worked alone. 
They were aided by cooperating 
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shop workers, engineers, business executives, salesmen, 
dealers, service men and pioneering farmers. 

There is enough glory, however, to go around in spite 
of the disdainful views frequently expressed by highly 
trained technologists from other fields of endeavor. Admit- 
tedly, many farm machines appear crude and amateurish if 
studied as an isolated design exhibit, divorced from the 
physical and economic environment for which they were 
planned. Only those familar with agriculture have a real 
understanding of the difficult requirements which must be 
satisfied by a successful designer of farm implements. 


Farm machines are used in the weather-conditioned fac- 
tory of the great outdoors, where the temperature may be 
below freezing or well above 100 deg. These machines are 
subjected to rain, sleet, and snow. Instead of setting on a 
solid factory floor or moving over a smooth road, they must 
operate over uneven terrain through dust, sand, mud and 
stones. Instead of being supplied with uniform raw mate- 
rials, as are production machines in factories, they must be 
designed to handle crop variations which are frequently 
well over 100 per cent. 

Difficult as this physical environment is the economic 
conditions which farm machines and implements must meet 
are equally bad. It has been necessary to build them for a 
price. Their manufacture is an unprotected industry. They 
were used, until recently at least, in a completely competi- 
tive agriculture. In many cases they had a very low load 
factor, that is, very few hours of use per year or even for 
their life. For example, the grain binder, for many years a 
very important machine on many American farms, and a 
rather complex machine, was frequently used not more than 
50 hours a year. This would be 2000 hours, or only 200 
ten-hour days for a 20-year life. 

Another result of this low load factor is operation by 
relatively unskilled operators. In contrast with the industrial 
worker who may operate only one kind of machine many 
hundreds of hours a year for several years, most farm 
workers must operate several distinctly different machines 
each year and in many cases for only a few hours each year. 

HOW HAVE THE MANY ADVANCES IN FARM 
MECHANIZATION BEEN MADE? 


How have these advances in the mechanization of farm- 
ing been made? Has this accomplishment been achieved as 
the result of a few flashes of creative genius by a small num- 
ber of great inventors? Many students of invention believe 
not. According to the book “Sociology of Invention’ by S.C. 
Gilfillan, “An invention is an evolution, rather than a series 
of creations, and much resembles a biologic process, because 
it has a basic kinship with this, through innate human 
mentality.” 

Still quoting Gilfillan, “Is the biologic analogy anything 
more than an analogy? Yes, the ship or any invention is a 
biologic organ, in the same sense that a bird’s nest is, if not 
a snail shell. Each is something made by a living creature, 
in order to meet the needs of his life, and it has grown up, 
evolved, along with the fleshy parts of him, by long process 
of mutual adaptation. The young birds have become so 
delicate that they cannot live without a nest; the nest has 
become so well built that it strongly promotes the survival 
of its bird, it has become almost as much a part of him as 
his bill and feathers. As the apes use sticks and stones, so 
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Typical of the evolution that has taken place in 100 years in the 

mechanics of harvesting the small grain crop, beginning with the 

sickle or cradle and human labor, is this Massey-Harris self-propelled 

grain combine operated by a single individual and replacing many 
additional workers 


primeval man used chipped stones, and later evolving man 
has used ever more of tools, ships, and all inventions. They 
have so intensified and multiplied his life that he lives 
grandly and long, and has spread over almost every land 
and into the very waters and air. ... Always his tools, his 
inventions, are essential parts of his biologic life.” 

Paraphrasing another statement by Gilfillan, the inven- 
tion of a farm implement ts essentially a complex of most 
diverse elements—a design for the machine invented, the 
constituent materials of which it is made, a method of 
building it, a process for which it is used, the principles of 
science needed to build or use it, the raw materials on 
which it is used, accumulated capital such as an improved 
farm on which it is used, its operating crew with their skills, 
ideas and limitations, financial backing for its construction 
and use, its purpose and use in conjunction with other sides 
of civilization and its popular evaluation. Most of these 
parts in turn have their separately variable elements. A 
change in any one of the elements of the complex will alter, 
stimulate, depress or quite inhibit the whole. 

The time schedule for many of our farm machines also 
indicates a process of evolution rather than one of revolu- 
tion. The first trial of a combine harvester-thresher was 
made in Michigan in 1835, only four years after McCormick 
first demonstrated his reaper in Virginia. The times, how- 
ever, were not ready for such a machine in the Midwest. It 
was over ninety years later (1927) before the combine 
returned to Michigan where it is now a widely accepted 
machine. 

The basic principles of the snapping-roll corn picker 
were patented in 1874. It was sixty years later, in the 1930's, 
before the corn picker began to have general acceptance. 
The first patent on a device to pick cotton was granted in 
1850. It is now over a hundred years and more than a thou- 
sand patents later and cotton pickers have only recently 
attained general acceptance. 

Assuming our premise that our present state of farm 
mechanization is the result of evolution, why did this evolu- 
tion attain its maximum rate here in the United States dur- 
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ing the past century? No one, of course, can give a positive 
answer to this question, but it appears that this historic 
evolution is the result of a combination of favorable cir- 
cumstances, a combination unique in the world’s history and 
one which probabiy will not appear again. 


Some of the elements of this combination are as follows: 


1 A stable, equitable government over a large area. 
2 A government which favored initiative and free enter- 


prise without internal trade barriers. 

3 A publicly supported system of compulsory education. 

4 The psychology of increased production developed by 
a people who had settled in a new land, to conquer it, de- 
velop it, and make it their home. 

5 The psychology of change which became intensified as 
the more adventurous of cach generation moved west to 
pioneer a new frontier. 

6 A rapidly increasing population occupying new lands 
allowed the introduction of new machines and new methods 
without the necessity for discarding the old. 

7 A surplus of clear, level land well-suited to mechan- 
ization. 

8 The absence of a peasant or serf class in much of the 
area. 

9 A shortage of agricultural labor, at least only a very 
infrequent surplus of labor. Under such conditions great 
emphasis was placed on production per man. 

10 Three all-out wars which produced severe labor 
shortages. The Civil War established the reaper, World War 
I the tractor and combine harvester, and World War II the 
cotton picker. 

11 A rapidly expanding and effective industrial devel- 
opment which absorbed the labor released by farm mechan- 
ization and which supplied many of the elements needed to 
perfect and produce new farm machines and implements as 
they evolved. 

12 A remarkable development of transportation — rail- 
roads, high-quality hard-surfaced highways with trucks, 
buses and automobiles and the airplane. 

13 Vastly more effective manufacturing methods for 
making agricultural implements such as automatic precision 
machine tools and well-managed assembly lines. 


14 Lower cost methods of producing steel and other 
metals. 


EVOLUTION OF THE INTERNAL-COMBUSTION ENGINE 


15 The gas welding and cutting torch and electric arc 
welding. These processes have been, and are, of great im- 
portance through the life cycle of farm machines from 
manufacture, through adaptation and maintenance to the 
final scrapping at the end of a useful life. 

16 The evolution of the internal-combustion engine and 
the coordinate development of fuels and lubricants for this 
engine. 

17 The introduction of pressure-gun lubrication. 

18 The development of simple, efficient electric motors. 
These are doing for farmstead labor what the internal- 
combustion engine did for farm field labor. 

19 The development of low-cost high-quality anti- 
friction bearings. 


20 The perfecting of enclosures for transmissions and 
effective seals for protruding shafts. 


21 The evolution of the airplane which has become an 
important link in the chain of farm mechanization. 


22 The evolution of the pneumatic tire which was de 
veloped for road transportation, but ts currently an important 
element of many farm machines. 


23 Hydraulic control systems, originally developed tor 
industrial transportation and construction equipment. 


24 Outstanding advances in the biological sciences, of 
agriculture. Plant breeders have greatly aided mechanization 
by producing varicties better suited to mechanical harvesting 

grain sorghums of uniform growth, shatterproof small 
grains, hybrid corn, and stormproof cotton are examples. 


25 A progressive agricultural chemical industry which 
has supplied increasingly effective chemicals for fertilizing ; 
for disease, insect, and weed control; for growth control 
such as defoliation for cotton harvest or fruit retention for 
a better apple harvest. The highly intriguing possibility of 
a practical conditioner for aggregating impervious soils 1s 
the newest promise. 

26 Improved processing plants which enable these 
plants to handle mechanically harvested products. Sugar 
mills and cotton gins are examples. 


There may be other important elements which have 
made an important contribution to the remarkable evolution 
of farm machines and implements during the past century, 
but these twenty-six are enough to indicate the great diver- 
sity of the forces which have influenced this evolution. 
While we could have had important developments in the field 
of farm mechanization without all of these elements, if any 
one had not been present the present status would be ma- 
terially different. 


WHAT IS THE FUTURE OF MECHANIZED AGRICULTURE ? 

What of the future? A society based on a mechanized 
agriculture has some points of vulnerability. A sudden 
extensive and extended dislocation of our supply of liquid 
fuel would be disastrous. Surely coke, coal or wood-chip 
gas producers can be used on farm tractors, but some of us 
might be hungry before this type of equipment could be 
supplied for four million farm tractors. This would be 
particularly true if the same causes which had disrupted our 
tractor fucl supply had also dislocated manufacturing 
facilities. 

Since our mechanized agriculture is dependent on spe- 
cialization and an effective exchange economy, it is abso- 
lutely dependent on efficient transportation, adequate and 
honest processing industries, effective and reliable merchan- 
dising organizations, a sound money program, and last, but 
not least, a stable and equitable government. If any of these 
elements fail us, we will be in serious trouble. If such 
trouble should occur the basic cause will be a social failure 
rather than a mechanical one. Technology has the continuing 
task of aiding the evolution of farm implements and ma- 
chines but the final answer depends on effective sociology. 
It is the duty and privilege of every engincer to accept the 
responsibilities of citizenship; to do his part in developing 
and maintaining a socicty which will enable the average 
citizen to reap the maximum benefits attainable from the 
almost limitless possibilities of physical and biological 
technology. 
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Compaction of Irrigated Soils by Tractors 
By L. D. Doneen and D. W. Henderson 


OIL compaction has long been recognized as “plow sole’ 
in orchards and old grain lands. Recently a similar 
problem has become serious enough in field crops to 

cause concern (1)*, especially on irrigated lands where 
yields depend on adequate water penetration. Usually the 
first symptom is the slow penctration of water into the soil. 
In a survey, the authors have noted that soil compaction may 
occur to a depth of 20 in and, in some cases, limits root 
development. Reduced root development usually results in 
a striking reduction in the growth of the plant. It is difficult 
to separate the effects of retarded root growth and inade- 
quate water supply from restricted water penetration. 

A dense layer about 18 in deep under the cultivated sur- 
face soil for Yolo clay loam is illustrated in Fig. 1. Corn 
roots were unable to penctrate the compact subsoil with an 
apparent density of 1.5 gpercucm. This soil has a normal 
density of 1.3 g per cu cm. In a cotton field on Hesperia 
sandy loam, half of the field was chiseled to a depth of 20 
in and yielded two bales of cotton. The other half yielded 
one-half bale and had considerable growth of water grass. 
This was due to the poor penetration of irrigation water, 
which stood in the furrows for long periods after each 
irrigation. 

The diagnosis of poor water penetration due to soil com- 
paction is difficult since low infiltration rates are also caused 
by excessive quantities of adsorbed sodium and by high clay 
content of soils. To facilitate the securing of undisturbed 
soil samples, the senior author developed a special core sam- 
pler which can be used for soil density studies (Fig. 2). The 
sampler utilizes a paraflined cylindrical drug carton for the 
inner liner and sample container. It has an advantage over 
the metal container described by Van Doren and Kingebiel 
(2) and others, as single samples can be taken to a depth of 


This paper was presented at a meeting of the Pacific Coast Sec- 
tion of the American Society of Agricultural Engineers at Davis, 
Calif., January, 1952. 

The authors — L. D. DoneeN and D. W. HENDERSON — are, 
respectively, associate irrigation agronomist and assistant irriga- 
tionist, University of California (Davis). 


*Numbers in parentheses refer to the appended references. 


742 in. These samples can be used for infiltration rates on 
essentially undisturbed soil and cut into as many different 
depth increments as desired for density determinations. 

It has been found that apparent density of the soil is not 
a sensitive criterion for compaction (1). Laboratory experi- 
ments designed to correlate soil density with infiltration rate 
show that at low apparent densities a small increase in the 
density results in a marked decrease in infiltration rate, while 
at high densities a relatively large increase in density causes 
only a slight further reduction in infiltration rate. Similar 
data have been obtained with field structure samples. The 
results of these experiments agree with data published by 
Bodman (3) and are in accord with the concept of Baver 
(4) and others that the larger pores of the soil are most im- 
portant in rapid conduction of water. Soil density is a meas- 
ure of total porosity, but does not give the size distribution of 
the pores. Furthermore, soil density may vary within a small 
area in the field. If density measurements are to be useful 
for an indication of soil compaction, large numbers of sam- 
ples must be taken and a similar area known to be free of 
compaction must be available for comparison. 

Probably a better criterion of compaction is the water 
infiltration rate determined in the field or on undisturbed 
core samples. If excessive adsorbed sodium is suspected, 
infiltration tests can be made with a water high in calcium, 
such as a gypsum solution. In a larger number of cases, 
observation of the soil in place will show whether or not it 
is compacted, especially if it occurs in a layer and uncom- 
pacted soil lies above or below it. In some cases, root devel- 
opment of crop plants in the field offers a clue. 

A survey of the problem by the authors (1) has led to 
the conclusion that compaction is widespread in California 
and apparently a result of working the land with tractors and 
other heavy farm equipment. Since many tillage operations 
must be fitted into crowded farm plans, knowing when such 
work can be performed with a minimum of compaction is of 
vital importance. As a first step in this direction, an experi- 
ment was carried out to determine the effect of passage of a 
tractor over the soil at various intervals of time after irrigation. 
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Fig. 1 (Left) Corn roots growing in the cultivated surface soil above the compacted layer of Yolo clay loam ¢ Fig. 2 (Right) Sampler 


for taking undisturbed soil samples. Left to right: paraffined drug carton 312 x 


71 


4 in, cutting cylinder, driving head, and soil tube hammer. 


The parattined carton slips inside the cutting cylinder which has a cutting head the same diameter as the inside of the cylinder. The driving 
head is machined to fit inside the cutting cylinder to hold the carton in place and form a rigid joint. The joint on the soil hammer fits into 
the pipe forming the top of the driving head 
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INFILTRATION RATE- INCHES PER wQUR- 
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IRRIGATION DATE OF TRACTOR PASSES 


Fig. 3 Infiltration rate in tracks of a wheel tractor passing over the 
soil at various dates after irrigation. “Passes” means the number of 
times the tractor moved over the plot in the same tracks 


Methods and Procedure. The experiment was carried 
out on Hesperia sandy loam at the U.S. Cotton Station near 
Shafter, Calif. This location was selected because soil com- 
paction due to tillage frequently occurs in this area on Hes- 
peria and similar soil types. A large percentage of tillage 
operations are performed during seedbed preparation and 
the cultivation of young row crops, when drying of the soil 
occurs largely by evaporation. These conditions were sim- 
ulated by carrying out the experiment on fallow land in late 
June when evaporation from the soil surface was rapid. 

The tractor used was a large row-crop type equipped with 
11-38 rear tires and two 5:50-16 front tires placed close 
together. Each rear wheel was equipped with a 300-Ib 
weight and the rear tires were partly filled with water. The 
total weight of tractor and driver was 5200 lb, of which 
approximately 80 per cent was borne by the rear wheels. 
There was no draft on the tractor when it was passed over 
the experimental plots. 

The entire experimental area was irrigated on the after- 
noon of June 16, and the tractor was driven over different 
portions of plots 2, 6, and 12 times (passes) at successive 
later dates June 18, 20, 23, 28, and July 5. On the dates 
of tractor passes soil moisture samples were taken in 3-in 
increments to a depth of 12in and in 6-in depths from 
12 to 24 in. 

On July 22 the plots were again irrigated and infiltration 
rates were determined the following two days, July 23 and 
24. These studies were made on a moist soil (field capacity) 
which eliminates some of the variability occurring naturally 
in dry soils. Infiltration rates were determined by forcing a 
6-in metal cylinder into the soil, filling it with water, and 
measuring its subsidence for 32 hr with a Lory hook gage. 
The cylinders were placed at three points in each track, 
including those made by the front wheels, and at nine points 
outside the tracks in each plot to serve as checks. A plot 
consisted of the area used for passing the tractor cver the 
soil 2, 6, and 12 times on a given date. Each plot was dup- 
licated. Thus a total of 12 infiltration tests were made in the 
tracks of the rear wheels of the tractor, 6 in the tracks of the 
front wheels, and 18 tests outside of the tracks for checks. 

Results. Examination of the data indicated the infiltra- 
tion rates were the same in front and rear wheel tracks. 


02 


INFILTRATION RATE— INCHES PER HOUR 


oo 
14 12 10 8 


MOISTURE CONTENT OF SURFACE 6 INCHES OF SOIL 


Fig. 4 Infiltration rates in tractor tracks in relation to soil moisture 
content at the time of tractor passes 


Apparently the smaller bearing surface of the front wheels 
resulted in pressures comparable to that exerted by the rear 
wheels. Infiltration rates for front and rear wheel tracks 
were combined, giving an average of 18 tests for the tractor 
tracks for each date and series of passes. 

In Fig. 3 the over-all average infiltration rate for each 
treatment is plotted against time after irrigation when the 
tractor passes were made. The data indicate that the reduc- 
tion in rate of water infiltration is governed by the number 
of passes made by the tractor. Even two passes soon after 
irrigation markedly reduced the infiltration rate. The data 
also show that little is gained by delaying tillage operations 
more than seven days after irrigation under these soil and 
climatic conditions, even though there is a significant reduc- 
tion in infiltration rate after 19 days for all treatments. 

There is no significant difference in the effects of six 
and 12 passes at any date, although both these treatments 
resulted in significantly greater reductions than two passes 
throughout the experimental period. 


The relationship between the infiltration rate and the 
soil moisture content at the time of the tractor passes is 
presented in Fig. 4. The moisture content of the surface 
6 in was used because this was the depth in which surface 
evaporation occurred. Below this depth, the soil moisture 
was near field capacity. The relationship is approximately 
linear from a moisture content slightly above the moisture 
equivalent to a moisture content approximating the wilting 
percentage —-a wide range. It should be noted that these 
data are in agreement with soil mechanics literature which 
indicates that compression of a soil under a given load 
increases with increasing moisture content up to a point 
somewhat below saturation of the compressed soil. The 
moisture content of maximum compaction was not ap- 
proached in this experiment. These curves likewise indicate 
that the reason for the relatively small changes in infiltration 
rate occurring near the end of the (Continued on page 102) 
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Application of the Soil Moisture Characteristic Curve 
By G. J. Decker 


HE soil moisture characteristic curve will enable an 

ifrigator to apply the water more efhiciently. From the 

curve he can find the per cent of moisture that is 
retained in the soil at field capacity and at the permanent 
wilting range. From these two values the amount of mois- 
ture available to plants in the soil can be figured. 

The curve is obtained by plotting values obtained by 
making tests with the pressure-membrane apparatus, and it 
is used in other studies of the soil and its moisture system. 

Irrigation development has reached a stage where longer 
canals and larger reservoirs must be built and more expen- 
sive and larger structures used before 50 per cent of the 
remaining irtigable area of the United States can be irri- 
gated. This will cause the water to cost more and therefore 
call for efficient irrigation. 

Engineers will be called upon to make estimates as to 
the practicability of the proposed projects. One of the im- 
portant items an engineer must determine before he makes 
his estimate is the amount of water available to plants that 
can be stored in the soil. In order to find the amount of 
water available to plants that can be stored in the soil, the 
field capacity and permanent wilting range of the soil must 
be found. These values can also be used by the irrigator in 
planning efficient irrigation. 

The object of this paper is to show how to find the per 
cent of moisture in a soil at field capacity and at the perma- 
nent wilting range and how to use them in finding the 
amount of water available to plants that can be stored in 
the soil. 

From the soil moisture characteristic curve an engineer 
designing an irrigation system can obtain helpful informa- 
tion other than the field capacity and permanent wilting range. 


Literature. Several researchers have done outstanding 
work in finding the per cent of moisture in a soil at the field 
capacity and at the permanent wilting range. L. A. Richards 
and L. R. Weaver have done the most recent work on obtain- 
ing the soil moisture characteristic curve. 

The pressure-membrane apparatus was designed by L. A. 
Richards. The pressure-membrane is the best method at 
present used to obtain the soil moisture characteristic curve. 


Obtaining and Use of the Curve. It has been shown by 
several investigators that, when the rate of downward move- 
ment of soil moisture has become negligible the amount of 
water left in a soil after a rain or after irrigating is the 
maximum amount that can be used by plants. This ts 
called field capacity. It has also been shown that all plants 
are able to dry the soil to about the same moisture content 
before wilting. This moisture content is spoken of as the 
permanent wilting percentage. These two moisture contents 
are characteristic of a given soil and represent, respectively, 
the upper and lower limits of moisture available to plants 
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Engineers. 
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that can be stored in the soil. After the field capacity and 
the wilting point of a soil have been found, the engineer 
can use these values in making his estimate of how much 
water will be needed for the project. 

The usefulness of the field capacity and the permanent 
wilting range to an irrigation project, coupled with the difh- 
culty of their determination, has led to the search for unique 
relationships which may exist between these values and 
some soil characteristic which can be readily measured in the 
laboratory. To get this problem down to local level soil was 
obtained from local irrigation farms and brought to the 
laboratory to be subjected to a test with the pressure- 
membrane apparatus. The object of the test was to find the 
amount of water the different soils will hold. The soils used 
for the test for this paper were obtained from the Austin 
irrigation district at Altus, Okla. 

The pressure-membrane apparatus used and the proce- 
dure followed were the same as described by L. A. Rich- 
ards (1)*. The pressure-membrane apparatus consists of a 
chamber and a source of pressure. 

The chamber has a bottom and a top plate. The bottom 
and top plates are made from a steel casting with a tensile 
strength of 70,000 psi. The bottom plate is machined and 
is fitted with tripod legs. It also has a small hole in the 
center to allow water to escape. The upper surface of the 
bettom plate is fitted with a 100-mesh screen. The screen 
supplies a uniform support for the cellulose sausage-casing 
membrane, and still allows the water that passes through the 
membrane to move freely toward the outflow tube. For 
efficient operation the membrane should be replaced at least 
every third run. The soil samples are placed on the mem- 
brane in rubber rings 2 in in diameter and ¥% in high. 

The vertical wall for the extraction chamber is formed 
by a cylinder ¥2 in high made from a brass strip. 

A gasket is required between the cylinder and the cel- 
lulose membrane. A gasket made from an innertube proved 
very satisfactory. 

The top plate completes the soil chamber. The top plate 
is machined differently than the bottom plate. The gas seal 
at the top plate is made by a thin sheet copper liner. A 


*Numbers in parentheses refer to the appended references. 


Equipment used for supplying pressure to the pressure- 
membrane apparatus 


= * et he POS.» pe, Dn) cae ae af eM ee inal ig Bed AA ig a tg: 

4 Saat aoe ae ON Teepe ak | eos Se ede ee 

A ee oe J i - : Ie 7 Ai RES aoa ae at 2 
Viton Bia BS : e ae % ree Noe es TE 
4 oe aaa ae ai okt ae: oe Z : if) FA ee tee te ee eb ie ie B 7 
DRAG des to oe som : a. BPs eecae j,i teep oS ir ea, ate cul See iae } er tet See a 
me cee iy a at ey a ee Me eas 5 shee ite ae = Bor: ee ig ot PO: eee RY ee 
oy cee ish ‘ n wes A ee c lille Alli ree : id . 3 
Fass ls 8 gh a HE 
CF ag et ae 
een. at 
SNS ea 

Baar > a 

oer 
oh egies 
cas Sean 
aia 
a ae 96 ee 
Orbs ce * 

Po ee ape 

Ren 

Lp: 

Fee a. 

Ne ee 

ae oS 

‘Matias © : 
= sae ote 4 
aN See tet 

‘ehess! 

Pee et ae 
StS eee 
at. Sle 4g 

a Sa 
ean . 
< Shes 
eR ahs ge : 
ee oe ae 3 
weet 

Ses ie “ — . 
ers ae AX 4 J 
aera, well Y . 
siete tas} 

a a ds a ge 
Sees 
ero 
cet a oe ‘ 
ere : 
2 eee \ 
x Ae 
a eee ee 
niet ae | 
bey a EAE 
ad euee 
St dhe eg rs 
ed Cam F 
fat figs.) 

SARs A: ae 
Mheges: i 
eS de Sia 
Sie ane ET. 

Brae eae, 

Nera oe ane The 
Saas aes 
Pg rape x 

aS rate fF 

Ste ae 
7 ra Fe, San 7 

ere 

hi ties 

abe ates } 
e eka eit, 
Ais cd abi 
Me ee et? ; 
Mo cea 
At cs toe 
A a eR er a es 
eke eet 
ees 
AN ow A. 
Petaas 
setae bo: Bs 

Het Sateen: 
i a a 

oe ee 
UA 5 
eT 
ee te ee 

Pheri ; 
ih da cee aah 
ee ee os ; 
eke Nea 
Fe) BO pore | 
epi eae 
a 2 at 
V2 eae be, 

" alate “4aty 
pe igus 4 Nes 
eae een ER > 
seh ees 
ern 
oar 
Ste Pease k 
ar xt es J 
polis geen 
acl ee 
ga cele: 
bey chemo | Artie 
Cre Leite Ue 
afte: ee a, 
cepa seme re 
a SoS bens 
(AS a Raga! 
pte Sut 

eee ina al 
oat eee 
Eien ae 

ia ey 
yy) Meee ae 
Mint aE eee 
Se 
ee ee 
Snead 
ms. Sat re Capa b 
Spa ap eyes: se 
Bagh a ea ae : 
Boas ieee : 

Be Sa i P| ] x 
AG cei alg s | 
ig) Sys ae 

Pee Se me eo a 

Se Se ee : ’ . i 
ee oe sade : ie | % ee R wae 
ae et - 7 . a a i ei a7 » & ¥ 

Mire, te s 5 y 

oe He & eR we wees ee 
EGP Ee A : ° —_ resting Reet > fe ; 

SEO Eee b+ a vi w Ft ee iret tee | dglacsialbbaaad 4 

SS Tat Fk OE Sag 3 < - a ee 6 ee ae ° a 
eo hee Shee ‘ . ; i AT i Sa psoas 
Ne eS ‘i 2 Ps ; > no ~eeememens 
Sees P ny 7 ‘ ee 
pie sha, ‘ 2° - ee meee 1 
cen. A a . ie 
Base eee 2 ey ‘fi gs 
ic piek soo se... t PNA ee ees 
aye ete = P c . >a 4 I Aes a Le) 
he Pome es ‘ . F 4 5 Pfic ney {gree eee ot cn al j 

a eas et ” ; ce” I a es ae are} 
alk haat eset SSS wea Fra ee ee hs Serene See mangled 
meet ee aera .. wt . 7 Boe Seen” i Wea Gite NE AG r 

ae or OE cy iy : me 7 ea Se aie gee ae Ae 
BA ane mem an ON Rea Beers 

ates Ae eo ar. a4 : > co " crea Qe Cee eS ee 7 
Leah We Baas iia “Wists g a eet, bee een. 
Stok hush ‘ ae et 5 eae ome. if 2 Ie ‘yee Coyne at a 
A pea aies hae Paes. ae Seelam : pia) ita. RRO ae! 

toa eee teat: ee é wig — pe . = oe Ghee, aa 
ia eos EL a _ ae nee eM Reding cee | 
panies - ee ee pay. Be ET, akin. ee 
SCOT ill Fete z - - “A 9 (oak at : ’ wate : 

Og is Oh Sa 

6 4A eae 
Spy a Aa , 

Bae ga Fig. 1 

Gt pa Peed 4 : 
get ae eae ; 
ight ee | 
ef Ata 
Sate be Vi . 
ibligg fame YS rat 
phy eee " 
pt Ss oe ; 
iret ae, % 

pate ALR A) 
oa ee 
eae nine ; 

We idee ee : 
Laptithes, aera $ 
Alege i 3 ; 
lalate : , P - : a Ty 
Pee yg 5 Ne ee et ee ae, (TIN ee ee Eel ay ie iM ae SONS eae ie Ci Sa eS Rab 
a NOt oo en See Meee oe Ae A a js Bae is a ieee ean me 7 3" ae pes 1 are es ee ns be eet Bk ee 
VO pies aes kee Sis eee ee Bee ied ee ae ass cee ON aD oi Sees Petre Uae 
i eee Eee Pie. les Wie Man ps aie peels Sige ee. ie paweraie re Buen) orn oo a ae ) 
Ee I ck aa Se oe So eae a en i ae ae eee pt ie st aaa ‘Wis pigs sae Dc i ieee 
2 ce in eo et ae “4 Vice ane * oe cae Aes Toor a as thes 
: ore ess, Be 2 or ea ea r Mice ar nd at a Set: pee Ds ae zo gee 4 
SoS RE ee oe a a Sa ira Pr ee Pea hee . as baat a 1 le pas HE a 7 


AGRICULTURAL ENGINEERING for February 1953 


rubber diaphragm 1s fitted to the lower surface of the top 
plate. Pressure required to operate the diaphragm for hold- 
ing the soil samples against the membrane is obtained from 
a differential mercury manometer. The top plate is bolted 
to the bottom plate with eight bolts. 

When pressure is admitted into the chamber a condition 
is created such that the membrane extracts moisture from the 
soil. The amount of moisture retained in a soil depends on 
the amount of pressure in the chamber and reaches equilib- 
rium after a short time at that pressure. The higher the pres- 
sure, the more moisture is removed. 

The equipment used for supplying the pressure (Fig. 1) 
was a Cornelius air compressor capable of developing 1,500 
psi, and run by a ¥3-hp motor, a non-shatterable pressure 
tank, a pressure-regulator switch, mercury manometer, valves 
and gages. Pressure of 300 psi was maintained in the tank. 

For the test representative subsamples, from undisturbed 
soil samples, that passed through a 2-mm round-hole sieve 
were used. Three samples of each soil were placed on the 
membrane in the rubber rings. The samples were soaked at 
least six hours by having an excess of water on the mem- 
brane. At the completion of the wetting process the excess 
water was removed from the membrane with a pipet. The 
chamber was then closed by bolting the top plate to the 
bottom plate. 

Pressure was then admitted to the soil chamber at a pre- 
determined amount by regulating valves on the pressure 
system. This pressure was maintained for 48 hr or until the 
soil had reached equilibrium. After the soil reached equilib- 
rium the top plate was removed and the soil sample was then 
placed in soil moisture cans, weighed, and dryed at 105 C 
for 24 hr. 

To obtain the per cent of soil moisture versus tension 
curve (soil moisture characteristic curve) a sample of soil is 
subjected to a pressure difference across a porous wall or 
membrane. This pressure difference is usually called soil- 
moisture tension and is commonly expressed in standard 
atmospheres. Tension expressed in atmospheres is plotted 
against the per cent of moisture retained in the soil at that 
tension (Fig. 2). 

The attraction of soil for water arises from force fields 
associated with interface boundaries in the soil-moisture 
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Fig. 2. Soil moisture characteristic curves: 1A, silty loam soil; 
1B, loamy soil; 1C, sandy loam so.1 


system and so soil-moisture tension may be taken as a meas- 
ure of this surface force action. The moisture content of a 
soil on a porous plate or membrane will attain a steady value 
if a constant tension is maintained across the plate or 
membrane (2). 

It is evident that no single moisture tension will bring 
all soils to the same moisture content. However, since several 
investigators have found that the soil moisture retained 
against a tension of 13 atmosphere closely approximated the 
field capacity of most soils and that 15 atmospheres tension 
brought most soils to a moisture content that lies in the wilt- 
ing range, these tensions were used. The difference between 
these two points is the per cent of moisture, based on dry- 
weight basis, that is available for plant growth. The per cent 
of available moisture based on dry-weight basis multiplied 
by the apparent specific gravity of the soil will give a per 
cent of moisture on the volume percentage basis. The amount 
of water (expressed in inches) a particular soil will hold per 
foot can be found by using the equation, d= P,,./100 * A, x 
D. P,.=the amount of available moisture for plants based 
on the volume basis, A,—=the apparent specific gravity of the 
soil, and D=12 in, or the depth of soil in inches. Although 
the results from this test and the equation are not exact, they 
are close enough for practical purposes and application. 

When an irrigation farmer knows the moisture content 
of his soil at field capacity and at the permanent wilting 
range, as found by the use of the pressure-membrane process, 
he can figure the available water capacity of his soil. By 
keeping track of the per cent of moisture in his soil, he can 
determine when to apply water. When this moisture per 
cent reaches the moisture per cent at the permanent wilting 
range, it is time to irrigate. The per cent of moisture found 
in the soil before time to irrigate subtracted from the per 
cent of moisture at field capacity gives P,, in the above equa- 
tion. By using the above equation the depth of water to 
apply, excluding losses, can be figured. 

Finding the per cent of moisture in a soil at field 
capacity and at the permanent wilting range is not the only 
use of the pressure-membrane apparatus. 

The curve, obtained by relating negative pressure, or soil 
moisture tension, to moisture content (soil moisture charac- 
teristic curve), is being used in relating the soil-moisture 
system with other propertics of the soil. By studying the 
soil moisture characteristic curve of a soil, the pore-size 
distribution can be related to the moisture release process. 
The pressure deficiency p required to maintain soil at a 
given moisture content is the pressure difference between the 
two sides of the air-water interface within the soil pores. 
If ry is the radius of curvature of a spherical interface in 
equilibrium at this pressure difference, then p= 2s5/r, where 
s is the surface tension. Pores into which the interface may 
retreat via channels of radius greater than r will, at this 
pressure deficiency, be emptied of all water except that 
which remains in nocks and ciannics in such small quanti- 
tics as can be contained within an interface of smaller radius 
of curvature (3). 

Richards and Weaver have found that the soil moisture 
characteristic curve can be used to identify the type of col 
loid properties of a soil (2). The shape of the soil moisture 
characteristic Curve gives an indication of the texture of the 
soil. Clay soils have a higher moisture content at field 
capacity than sandy soils. They also have a higher moisture 
content at the permanent wilting (Contimued on page 102) 
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Soil Conditioners in Soil Conservation 
By C. S. Slater 


NTEREST in soil conditioners evolves from a simple 
fact. When they are applicd properly to soil they bind 
the separate grains into waterstable crumbs that  re- 

semble closely the natural aggregates of ideally structured 
soils. This benefits the soil in a number of ways. The ef 
fects are not marked on soils that are well aggregated to 
begin with, but the aggregation produced by conditioners 
causes extensive physical changes in poorly structured soil. 
Such soil becomes friable, is more casily worked and main- 
tains better tilth. Infiltration, permeability, and acration are 
improved in the treated soil because of an increased number 
of large capillary pores. The soil becomes better adapted to 
root and plant growth. However, only the treated soil ts 
affected. Conditioners are relatively immobile after they 
have reacted with the soil. 

Because the new soil conditioners cause aggregation, 
they have been called soil-aggregating chemicals, or soil 
agegrcgants. The terms fit and I shall use them in this paper 
to identify conditioners based on such chemicals as vinyl 
acetate maleic acid and hydrolysed polyacrylonitrile. The 
more inclusive term, soil conditioners, will be applicd to 
various materials that may be used to modify the physical 
properties of soil in any of several ways. 

I want to relate soil conditioners in this broader sense to 
their possible conservation uses. In this way, perhaps, we 
can determine more accurately the true value of the new soil 
aggrepants., 

It is not entirely facetious to list agricultural engineers 
among the more effective soil conditioners, because of their 
activity in furthering developments in tillage, land levelling, 
drainage and erosion control. The maintenance of a suitable 
water content in the soil and control of runoff are certainly 
important factors in conditioning soil for continuous agri- 
cultural production. The importance of mechanically con- 
ditioning the soil with tillage ts attested annually in the 
efforts expended to plow, harrow and pack it in preparation 
for crops. 

When the tillage operations are completed, the mechan- 
ical condition of the soil should approximate an ideal tilth 
for germination and crop growth. Whether the soil stays in 
that condition long enough to grow and ripen a crop de- 
pends on soil propertics over which the engineer has not 
had control. If the soil aggregates are water stable, the 
crumbly, friable condition produced by tillage will main- 
tain itself against the slaking action of heavy rain and irri- 
gation water. If not, the soil slakes and the effects of tillage 
are lost. If saturating rain comes early in the growing 
season on soil that is not water stable, the effect is roughly 
that of attempting to grow crops without any preparation 
of the soil. 

Lack of control over the subsequent behavior of the soil 
has made it difficult to determine just what constitutes ade 
quate mechanical soil preparation. From the conservation 
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standpoint tillage should be kept at a minimum compatible 
with good crop yields. I submit that one of the immediate 
uses of the new soil aggregants will be the control of soil 
quality in experimental investigations of tillage practices. 

Organic matter is a second and more commonplace soil 
conditioner that has many conservation uses. In the form of 
crop residues on the soil surface it breaks the crosive force 
of falling rain, prevents puddling of the soil surface, main- 
tains infiltration, assists in the establishment of new seedings 
and affords protection to the soil from repeated freezing and 
thawing. Mixed with the soil in some quantity its physical 
body promotes a desirable heterogeneity in soil structure and 
chemical composition. It becomes a true soil aggregant 
through the action of fungi and bacteria as it decays. 

The by-products of organic matter decomposition and 
the granulating action of roots and earthworms probing 
through the soil constitute a natural method of developing 
or restoring a desirable crumb structure to soils. With all 
due respect to chemical aggregants, there is no better way of 
promoting a water-stable aggregated soil under general con- 
ditions of agriculture than to maintain fertility and return 
the land periodically to deep-rooted sod crops. 

The new soil aggregants need not compete with grass 
and legumes in conservation uses. Rather, their use should 
be considered as supplemental to established conservation 
practices. How they will be used is subject to speculation 
because much remains to be learned with respect to practical 
application and the properties of specific aggregants. 

We can, however, anticipate certain uses, based on their 
common property of aggregating soil. Weeks and Colter 
showed that surface soil can be stabilized satisfactorily 
against the erosive action of rainfall by treating the surface 
with certain aggregants (5)*. A rate of application of 1 Ib 
or less per 100 sq ft provided satisfactory protection in most 
cases. Runoff was reduced by the treatment. Results like 
these suggest that soil aggregants can serve as a temporary 
means of controlling erosion on bare soil until vegetation 
can become established. In cases where vegetation must be 
established and mulching material is dithcult to obtain, or 
where high winds make mulching a particularly hazardous 
procedure, use of soil aggregants may ultimately supple- 
ment present mulching procedures. 

Perhaps a word of caution should be inserted here. In 
two cases that have come to my attention, shallow applica- 
tions of soil aggregants appeared to cause a drying effect on 
the soil surface that interfered with the germination of 
shallow-planted small seeds, in these cases, bluegrass and 
tobacco. Larger seeds, planted an inch or more deep, were 
not so affected. On a poor soil germination of larger seeds 
improved greatly following treatment. 

Results obtained by Goodman (2) support those of 
Weeks and Colter. Goodman suggests that since silty soils 
are susceptible to frost heave and because aggregating chem- 
icals bond the fine-grained particles into larger aggregates it 
seems advisable to study their effects in controlling frost 
action. He states that cut-and-fill sections will tolerate steep- 
er slopes if treated with soil (Continued on page 100) 


*Numbers in parentheses refer to the appended references. 
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A report to you about men and machines that help maintain International Harvester leadership 


IH engineers make another farm job easy— 


. 


The 


AcCormick Cream Separator 


washes itself in 3 minutes! 


For years, farm families dreaded the drudg- 
ery of washing a cream separator by hand 
... especially on a cold winter morning. 

Today, the new McCormick power wash- 
ing cream separator eliminates that routine 
drudgery! All the user has to do is pour water 
into the supply can, regulate a valve, and 
operate the electric motor switch. The 
McCormick separator uses the same centrif- 
ugal force that separates the cream from the 
milk to do the rest. It flushes, washes, ster- 
ilizes, and dries itself in only 3 minutes. Com- 
pared to hand washing, this means a saving 
of from 15 to 20 minutes every time the 
separator is washed! 


Veer — 1 


x Wash water 


This cross-section shows the power wash- 
ing action of the McCormick separator. As 
the separator speed is reduced for washing, 
the bowl ring (A) contracts to open the wa- 
ter escape holes (B) at the base of the bowl. 
With the flushing valve in the supply can 
removed, a large volume of water rushes into 
the bowl. Centrifugal action floods the wa- 
ter through the bowl and out the opened 
holes with a powerful washing force. 


IH engineering teamwork produced the McCormick power 
washing cream separator. IH research, engineering, and 
manufacturing men are constantly pooling their time and tal- 
ent to solve farm problems—to provide equipment that makes 
farm work easier and the farmer’s time more productive! 
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One-piece antisplash supply can ial 


Rubber metering valve — * 
Flushing valve ———— 


Supply can spout 


Rubber collector gasket —_— 


“ upply can spider 


Skim milk collector ——— * : , 
Two skim milk 
regulating screws 


~ Stainless steel discs 


Supply can latch 


; > 


< sh - Three cream outlets 
+ q Self-positioning bow! driver 


Cream collector 


E ~ Armature shaft ball bearing 


: > Switch 


™ Brush holder 


Bowl ring 
Stainless steel bow! base 
Motor fan - 


q 
, 7 ™ Motor governor 


™ Mercury switch 


Armature 


Armature shaft ball bearing 


Easily cleaned sheet steel body ae 


. 
4 


— Supply can support tube 


Electric cord } 
; 
’ 
: ss Foot pedal 
= Lifting lever 
= j 
BRL 


Here is a cut-away view of the new McCormick power washing 
cream separator. Actual tests show that power washing gets the 
discs cleaner, leaves the separator more sanitary than hand 
scrubbing. 


This Modern Designs 
Award was presented to 


DL ONS ND 


H ok 
International Harvester tisndaiien. 
ae 
soon ge itemainiinge 

“ 


Tower Washing Cream Separator 


Company by the editorial 
staff of Design News 
“for excellence in general 
mechanical design of the 
McCormick power wash- 
ing cream separator.” 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors. . . 
Motor Trucks... Crawler Tractors and Power Units... Refrigerators and Freezers—General Office, Chicago |, Illinois 
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Soil Conditioners 

(Continued from page 98) 
aggrcyants. He suggests also that the chemicals may prove 
ctfective as dust controllers, but this suggestion 1s somewhat 
at variance with unpublished results obtained by W. S. 
Chepil, at Manhattan, Kans., who found that under certain 
conditions where cloddiness was decreased by the treatment 
some of the aggregants increased wind crosion. 

Aggregants may have a place in tile drainage. Drainage 
engineers recognize the importance of proper blinding, t.c., 
an earth fill of sod or other highly permeable soil imme- 
diately surrounding the tile. John G. Sutton, drainage sec- 
tion, U.S. Soil Conservation Service, proposes an experi- 
mental treatment of the entire backfill of tile drains with 
aggregating chemicals on soils that are slowly permeable. 
He recommends a trial of the treatment in depressions at 
locations where surface water collects. At such locations 
blind inlets of gravel, coarse sand, and corncobs are often 
used. These are not as effective as well-graded material, 
which is difficult to obtain in some locations. Under such 
circumstances the use of aggregating chemicals to form 
satisfactory backfill is worth trying. 


OTHER CONSERVATION USES FOR AGGREGANTS 

Imaginative thinking suggests other conservation uses 
for aggregants where the problems involve soil structural 
deficiencies. More intensive use of the best agricultural land 
may be possible if aggregation can be maintained by chem- 
ical means. This could relieve production pressure on land 
more susceptible to erosion and release it to longer rotations 
with a higher proportion of soil-conserving crops. Shallow 
soils could be deepened by subtillage and the use of soil 
aggregants to make them more productive and drought re- 
sistant. ‘Terrace channels could be treated to improve the 
productivity of the exposed subsoil and lower its erodibility. 

Vegetation may be established more surely on roadside 
banks, dams of farm ponds, airports, ammunition dumps 
and other sites where earth moving has exposed raw subsoil. 
Graded waterways sometimes present unusual difhculties 
where the combined effect of highly erodible unproductive 
soil and excess water render the establishment of vegetation 
exceedingly hazardous. In cases like these soil aggregants 
may prove a useful supplement to accepted agronomic and 
engineering measures. 

I have labelled these proposals as imaginative thinking. 
The unpalatable truth is that at present prices of about a 
dollar a pound for soil aggregants and recommended appli- 
cations of not less than several hundred to more than 1000 
Ib per acre, most of them must be labelled also as wishful 
thinking. However, some reduction in price can be antici- 
pated and with it we can expect wider opportun.ties for the 
economic use of soil aggregants. 

There are other soil conditioners deserving of mention. 
Some of them may be competitive with soil aggregants in 
offering temporary protection against soil erosion. Informa- 
tion is available in an article by Harold M. Smith (4) who 
tested the effect of asphalt sprays for erosionproofing ex- 
posed soil surfaces. He reports that two preparations of 
distinctly different type seemed quite satisfactory as substi- 
tutes for straw mulch. One was an asphalt emulsion sold 
under the trade name Terolas, the other a semisolid asphalt 
in a volatile carrier known as “‘asphalt mulch.” They have 
advantages over mulch with respect to blowing and fire 
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hazards. Plants from seedings made prior to the applications 
grew through the asphalt coating without difficulty and 
made excellent stands. Also, they came up earlier under 
asphalt than on check plantings. Absorption of heat and 
sealing in of moisture by the black asphalt appeared to pro- 
duce better germination conditions for the seed. 

Costs were estimated at from 5 to 8¢ per sq yd for the 
asphalt treatment, or from about $240 to $400 per acre. 

Certain plastic and latex formulations also offer some 
promise as conditioners for the soil surface to retard erosion 
temporarily and seal in moisture and thus help to establish 
newly planted shrubs and aid in germinating small seeds. 

The chemical reactions of lime, gypsum and sulphur 
applied to the soil result in physical effects that must be con- 
sidered in any general discussion of soil conditioners. Lime, 
when applied to acid soils, has beneficial effects related to 
plant nutrition that are reflected ultimately in better soil 
structure. On saline and alkaline soils gypsum and sulphur 
react to release sodium from the soil exchange complex so 
that it can be leached more readily from the soil. In this 
process the soil colloid is rendered less disperse, and as a 
result the soil becomes more permeable and better adapted 
physically to crop growth. The flocculation of the soil col- 
loids is an essential first step in the formation of a desirable 
soil structure. 

The purposes served by lime, gypsum and sulphur are 
not apt to be affected greatly by the introduction of soil 
aggregants. They will continue to perform as soil condi- 
tioners where their combined chemical and physical reactions 
are required for soil improvement. 


COMMON CHEMICALS AS SOIL CONDITIONERS 


Other common chemicals, namely, the acid salts of iron 
and aluminum, have been used as soil conditioners. Their 
use in this country has been limited generally to highly 
specialized applications, but reports from Italy indicate the 
probability of wider uses of these elements in special for- 
mulations containing their salts and organic matter. “Flotal”’ 
is such a product. Flotal combines to some degree the floc- 
culating effects of acids and the tri-valent ions with a subse- 
quent cementing action through the precipitation of hydrated 
iron oxide. Thus its effect in conjunction with tillage is to 
make dense clays more friable and more permeable. Gas- 
parini and Alinari (1) in Italy have reported substantial 
success in improving the physical condition of and crop pro- 
duction on heavy alkaline clays with applications of Flotal. 
Flotal may prove to be a useful addition to the list of soil 
conditioners already available on the American market. It 
is most apt to prove useful in the West where irrigation of 
alkaline soils presents the combined problems of infiltration, 
leaching, drainage, and iron chlorosis. 

Any material that affects the structure or water relation- 
ships of soil offers possibilities of becoming a conditioner 
for specific conservation uses. Most conditioners aim at im- 
proving the soil in terms of crop growth or improved tilth 
and permeability. Others may find their use in rendering 
soils impermeable. In farm ponds and irrigation ditches 
impermeability becomes a desirable soil characteristic. It is 
obtained usually by mixing the correct proportions of sand 
and clay for the core fill, pond or canal lining, plus me- 
chanical compaction. However, bentonite is used as a gela- 
tinous inorganic material to stop seepage in structures of 
this sort. Holtan (3) points out (Continued on page 102) 


Nemoeeb st 8 oS Shao ss Sai a ies a 7 oe ee Aga ae tae, 8 ae 
SPSS Die a feces Soe OS fa 4 : 3: : Se deft oe (alas da ees 
Seite os aa Pt eae Ra oh 5 et eae et Ex ee 23 = oy. ee : | Mipt oes: ache simi Paes aD 
er erates gems a eed = ete ae peice Ve Lee aR reeds 
ea sae ee Cec rte Ae PN ena ek iy <e ete Pe ia yak f en ae eae ae ee. Se Peek 
oe RR Rel 9 DOS en aR Sees, Sd) cr ea ee ee ae ee Pie este teaiataeatiniatia j Se 
fe: Go ar ee " - ' — eal . . = . od 
oF ee i a é 
48.7 Sr Ree tee: — 
er eee 
Re ae 
LEER Ma. a 
oe ea es 
ou Pee ; 
tha tag 
ay Same oF Uh 
sch ha ms 
SY 
en % 100 ee 
eam es a 
hee ae 
is eae ae 
PY epee i 
oF Os Me 
eit 
apa Gas te 
Meiae enn 
teak es fae 
Wiss Tk me: 
\- Sie ee ae 
rahe hae a ’ 
weg - 
West es 
Pere ttn nh 
tae 
ee eo! Ys q 
oe ean > 
set, 
Ma Wee ee 
(it dee eae 
ah ae ie oan 
eee aS ; 
hn ea a 
Sh PS ete 
Rae Ss : 
<A eis i 
ee 
eee ae 
aes Pia S 
Bar ere eng 
Pea ac tai x 
sy Se ae | 
WA pic 
Mig =a 
Lees con : 
eee 
Oc aie: 
hs Sat + 
Rye 2 iene 
aie = 
aes oe ee 
eee + 7 
% Door eee 
Bry oe 
Seer Wh) 
nk cata % 
i fae 
alte {3 sta 
See L) ben ten oe 
ar . 
Deri | | 
ERA Seeks 
cs ae ; 
ee nes ey 
cae eas 
{i gee 
Pils ky . 
pe Segcalbetean b= 
Beet 
ic Hee 
Wet wd eo! ¥ 
5 Bre a aoe 
ar 
Seen ee 
‘ve el 
Wate, / 
or Sh a et 
by Bo Sow ie 
5 = ear Mes 
ce ae ee 
cee rey oe 
et eae 5 
eee pee 
at 5 ae xf 
Fen ee Re —“C;isSCSC‘CSSCés 
S5Y peg pons 
eae FI 
Se a 
Ogee ores 
miu heee s 
s, Soe a0 
i Aer, Ce 
- gna bes 
Se ae joe ee 
eS Se eee) 
4 1 etme - 
PSs Caeitis 
ete 
vat ee aa 
a ots i 
Deemer ite 
Bie gegen S: 
ae 
Be eles 
Se Bae 
So edges hg 
a eS oe Le 
ye haks ® Gee 
Oh Ro nd 
FS Sen ; 
a 
yee ee ee 
See Ts 
PO eta > 
hiaatap ae eee 
Eee hetee a) 
od reas Sah 
Ee ee 
AN ne 
Pat Neer se : 
rete: 
cae I eS z: 
ava: o ; 
ae ft ne % 
ng Te a 
Brrr lenis 
ery eas : 
rp ek 
+ ie Cat ton. 
as NPS Nl aN 
Se ae 
ety oe 
= ane hae: 
Beige 
Ba ee 
Sef 1 Aiea 
rife otal 
Ve Aah 
aaa iliat 
Nae ga as 
Nr eee te 
ot eae Geet 
Soy he ts 
err eee 
ieee eee 
eas ei 
ae Se or 
Mise one ts 
ce aie | 
Freee ra | ee ; 
Sige Wwrer DS } 
its ayy 
Nts Chee 
hath Ope 
rst date, Pea 
fae ee 
ea liegnaed Whigs it 
Re boas anaes 
iis ia ee - E 
eG oe ae 
apn f 
Py aandh iat 
Apo tegeo we i 
Mose viecane ; 
earease é z 
Sets : 
SE ag. or ; 
a: ee, a8 
pas sist fe 
seh i ane “ ‘ 
sad oe es — Q 
Sa) Sa ae is 
Seiler toe | 
7 Secs fe “3 
ie Pe , ae 2 = Wa Bie 
AAS 3 ee TR, ee en eter, oer Mee ep a eee ES ee? mR EAR kes 
es eer VS eee a ay . are | Se ee i eee ik aes 5! 
Be ae eS ae Pe hem ee ah PNT ee ere mt Paves “een ee bo So spe 
Becca pon ge sy Ree Sir Slam: od Be : i if a e aes eg ao. 
STS a aan lala ae cgetey A erage a By hei ay ae oy seine 
aS af ee he ee Bat a eee ss ae eee ae Ae ahe 
Eo | tee cea bt - — RC Ss, Meee ee ema eg, } me 
cae Sige na Piper ie MAG. oS areas 7 Pie Be: 
ar) Treen hae @. st ante ye oe 42 Benga (a aer SP A ee a. ge i “ee 


Are high capacity and long service life important? 


here’s how truck and trailer manufacturers 
get them with NEEDLE BEARINGS 


Many leading truck and trailer manufacturers specify Torrington 
Needle Bearings for steering and brake assemblies because of 
their high radial load capacity and their long service life. 
They have been performance-proved in day-to-day operation 
under every kind of road and traffic condition. 
Torrington Needle Bearings in steering mechanisms 
of trucks and buses make for easier handling, surer 
steering and on the braking systems of heavy- 
duty trailers, they help assure smoother, faster 
stops. The unique construction of Torrington 
Needle Bearings contributes to their long, 
trouble-free, anti-friction performance — a 
must for operators of truck and bus fleets. 
Needle Bearings have demonstrated their worth 
in countless applications since they were introduced 
nearly twenty years ago. Their high capacity and their 
ease of installation have made them “standard 
equipment” wherever compactness of design and 
trouble-free performance are vital. 
We'll be glad to show you how Needle Bearings 
can be used to advantage in your product. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


oe ee ae 


Trade-marks of some of the truck and trailer manufacturers whose products enjoy the benefits of Needle Bearings. 1 
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Compaction of Irrigated Soils by Tractors 
(Continued from page 95) 


experimental period are caused by slow drying of the soil at 
that time. Core samples were taken with the sampler shown 
in Fig. 2 in, four plots corresponding to the first four dates at 
which the tractor was passed over the soil. Volume weights 
of these cores and examination of the soil in the field in- 
dicated that the compression of soil by the tractor tires was 
apparently limited to a depth of about 7 in under the se- 
verest treatments (6 and 12 passes at 2 and 4 days after 
irrigation), and that the depth affected was somewhat less 
with the drier soil. However, neither method of determin- 
ing the depth affected is suthciently sensitive to indicate 
changes which would be relatively large as measured by 
water infiltration. 

A survey of the compaction problem carried out by the 
authors (1), including the results of the experiment reported 
here, has led to the conclusion that there is no casy and 
rapid solution. The best approach scems to be a prevention 
of soil compaction through intelligent practices in soil man- 
agement. The first step in such a program would be a delay 
in tillage until the soil is reasonably dry. 

Had there been a load behind the tractor, compaction 
might have been more severe due to slippage of the wheels. 
Any soil-working equipment, such as a chisel, disk, or plow, 
would have partly destroyed the surface compaction and 
minimized the effects on infiltration. The authors belicve 
that continually working wet land will cause a general com- 
paction to 18in or more in depth (1). However, under 
conditions similar to those of this experiment, the soil should 
not be tilled for as long as possible after wetting by rains or 
irrigation, and the tillage operations or number of passes 
over a ficld should be kept to a minimum. 
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Soil Moisture Characteristic Curve 
(Continued from page 97) 
point. By working with the soil moisture characteristic curve 
the hydraulics of the soil-moisture system can be better 
understood, 
RESULTS AND CONCLUSIONS 

The curves (Fig. 2) obtained for this problem were 
similar to those obtained by other investigators. 

The curve 1A shows that the particular soil used for 
that curve is better than the other two soils for irrigation on 
the basis of amount of available water it contains. The soil 
used for obtaining curve 1C contains the greatest per cent of 
sand, The shape of the curves indicate that none of the 
three soils contain a large amount of clay. 

By studying the curves the tension of 3 atmosphere 


seemed to bring all three soils in a close neighborhood of 
the field capacity. The soil used to obtain curve 1C seemed 
to reach the permanent wilting range at a tension of 12 
atmospheres. 

The pressure-membrane apparatus used to obtain the soil 
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moisture characteristic curve is a very useful device for the 
irrigator and for the irrigation engineer. With some im- 
provements the pressure-membrane apparatus and the asso- 
ciated soil moisture characteristic curve could be more useful 
to irrigation engineers in planning irrigation districts and 
for helping irrigators to plan efficient water application. 

These improvements might be a change in procedure 
that could hasten the soil moisture toward reaching equilib- 
rium with the membrane, and finding some absolute method 
of finding the per cent of moisture at field capacity and at 
the permanent wilting range. Perhaps a mathematical ap- 
proach could be the solution to the problem. 
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Soil Conditioners in Soil Conservation 


(Continued from page 100) 


that while bentonite performs a useful service in this respect, 
it cannot be depended on to retain water in ponds having 
an appreciable head, and that bentonite scaled bottoms have 
“blown out” under these conditions. 

Dispersion of the soil with common electrolytes, such as 
the sodium salts, presents somewhat the same faults and 
merits as bentonite. However, electrolytes in quantities to 
flocculate the clay offer possibilities in conditioning soils for 
pond linings. In any event, there is always the possibility 
as was the case with soil aggregants-—of finding new mate- 
rials that are more effective, both in sealing and bonding. 

Modern chemicals that change the surface tension of 
water affect certain soil-water relationships and offer corre- 
spending possibilitics as soil conditioners. They increase the 
rate of capillary wetting when water enters dry soil and re- 
tard somewhat losses by evaporation by weakening the capil- 
lary tension that draws moisture upward to drying soil sur- 
faces. They may have other effects. It remains to be seen 
whether these effects are of importance to soil and water 
conservation, but no resume of soil conditioners would be 
complete without some mention of possibilities in this field. 

To sum up, we have not one but several kinds of soil 
conditioners. There are old ones and new ones. The value 
of the new ones like Krilium, Flotal and Terolas cannot be 
estimated fully until we know more of their advantages and 
limitations, and until prices have stabilized at competitive 
levels. As our informatien increases, we shall judge the 
changing status of the new arrivals by comparing their per- 
formance to the results that can be obtained by conservation 
applications of proved agronomic and engincering practices. 
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Pins in Baldwin-Rex roller chain are of low-carbon alloy 
steel, case-hardened to provide a hard bearing surface 

with a softer, shock-resisting core. Pin ends are copper- 
coated before hardening and thus are kept soft to permi: the 
best possible riveting-head. 
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Bushings are case-hardened with bearing surfaces ground 
to precise tolerances. They are securely press fitted 

into their side plates for full bearing in the side plate hole. 
...eliminating destructive lateral and rotating movement. 
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J 
- a Rollers are case-hardened with surfaces ground to precise 


tolerances. They rotate freely on the bushings 
protecting sprockets from excess wear. 


Side plates are blanked from high carbon steel and hcles 
pierced to exact tolerance. Edges are beveled to assure 
smoother operation over sprockets. 
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roller chain 


A PRODUCT OF ‘ 
Chaim Belt company 
OF MILWAUKEE, WISCONSIN 


Atlanta © Baltimore * Birmingham * Boston © Buffalo * Chicago * Cincinnati 
Cleveland « Dallas * Denver * Detroit * El Paso * Houston « Indianapolis * Jackson- 
ville * Kansas City * Los Angeles ¢ Louisville * Midland, Texas * Milwaukee 
Minneapolis * New York ¢ Philadelphia * Pittsburgh * Portland, Oregon * Spring- 
field, Mass. * St. Louis * Salt Lake City * San Francisco * Seattle * Tulsa * Worcester 


Distributors in principal cities in the United States and abroad. 
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SE of pressure-membrane apparatus for work on soil- 
moisture determinations, unsaturated permeability, 
and tension-resistance relationships of soil-moisture 

meters frequently give rise to conflict in demand for simul- 
tancous use of different pressures for varying durations. 
Some are brief tests at a single pressure, while others demand’ 
extended and uninterrupted runs through progressively 
increasing pressures. Solution of this problem is most ¢co- 
nomically found through use of multiple-pressure regulators 
operating from a single high-pressure source, rather than 
through employment of several compressors. Provision for a 
full range of accurate downstream pressure control from a 
few pounds per square inch up to 15 atmospheres pressure 
entails use of several different regulators, with the attendant 
annoyance and diftticulty of changing connections without 
loss of pressure in the apparatus, and prevention of leaks 
created by repeatedly making and breaking thread fittings. 

The pressure-distribution pancl (Fig. 1) described in 

this paper was designed to alleviate the above-mentioned 

problems. It is essentially a mounting board and switching 
device whereby a group of pressure-membrane apparatus (or 
other equipment requiring maintenance of supply of air at 
constant pressure) may be independently connected or dis- 
connected from any one of four pressure regulators, regard- 
less of its simultancous use by other apparatus and without 
disconnecting any fittings. 

All fittings shown in Fig. 1 are the standard type used 
in making up pressure systems. It is assumed that the reader 
is familiar with the design and operation of the pressure- 
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A Pressure-Distribution Panel for Soil Moisture 


Investigations 
By W. McNab Miller 
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membrane apparatus and will recognize the U-tube devices 
centrally mounted on the panel as mercury differential- 
pressure regulators. These regulators are designed to main- 
tain, on the upper side of a rubber diaphragm, a pressure 
several pounds in excess of whatever pressure is maintained 
beneath the diaphragm in the soil chamber of the pressure- 
membrane apparatus. Therefore, there is a single air line 
leading to these mercury regulators, and two air lines lead- 
ing from them to the pressure-membrane apparatus. These 
two lines from the mercury regulator pass through the panel, 
down the rear face, and back through the panel to a pair of 
¥4-in pipe manifolds under the mercury regulators near the 
lower edge of the face of the board. Each manifold consists 
of two pipe T’s separated by a short length of pipe, and 
permits connecting three pressure-membrane apparatus to 
cach mercury regulator. Additional T’s could, of course, be 
installed to add more pressure-membrane apparatus to each 
mercury regulator (subject to table-space limitations), or 
the manifolds could be eliminated entirely and a single 
apparatus connected directly to the outlets of the mercury 
regulator. A pressure gage is furnished for cach mercury 
regulator and is connected on the rear of the panel into the 
air linc, leading from the mercury regulator to the upper 
manifold, which connects with the soil chamber, and the 
gage thus indicates the pressure supplied to the mercury 
regulator when the by-pass valve bridging the U tube is 
open. When the by-pass valve is closed, the gage reads not 
the supply pressure but the pressure in the soil chamber. In 
the interest of economy, two of the gages may be inexpensive 
types of only approximate accuracy, and the third a highly 
accurate test gage. This test gage can be used to calibrate 
the other two gages at frequent intervals by momentarily 
switching the mercury regulator bearing the test gage onto 
the same line as the other gages. It is to be noted that the 
by-pass valves of the regulators must be open at time of 
calibration. 

For the pressure source we are using a small, high-speed, 
aircraft compressor with a maximum rating of 1000 psi 
(unknown discharge capacity), maintaining a pressure in a 
storage tank of 270-300 psi by means of a mercury pressure 
switch. From this source, a constant pressure of 250 psi ts 
delivered to the panel through a pressure regulator mounted 
on the storage tank. While this regulator ts not. strictly 
necessary, it furnishes a buffer against pressure changes on 
the upstream side of the pressure regulators mounted on the 
panel board proper, thus furnishing a very constant supply 
at the outlet man‘folds. 

The main supply line runs across the top of the panel, 
connecting through drop lines with cutoff valves to four 
pressure regulators. The cutoff valves permit removing any 
regulator for replacement of valve seats, or other servicing, 
without taking the entire board out of operation. The first 
two pressure regulators have downstream ranges of 100-250 
pst. The second two (pressure) regulators have downstream 
pressure ranges of 20-150 psi, (Continued on page 106) 
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dependability 


If there’s any one word that typifies CLARK Drive Units 
it’s “Dependability” ... the year-in-and-out assurance of 
smooth, efficient performance even under the most 
punishing conditions. They’re designed specifically for 
the job... soundly engineered ... built to exacting 
standards...and backed by 50 years of experience. You 
might find this a good reason to follow the lead of the 
many manufacturers of heavy duty automotive, farm 
and industrial equipment who say, “it’s good business 
to do business with CLARK.” 


Clad RK EQUIPMENT COMPANY 


BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 


PRODUCTS OF TRANSMISSIONS © AXLES * AXLE HOUSINGS * TRACTOR DRIVE 
CLARK UNITS ¢ FORK TRUCKS AND TRACTORS * POWERED HAND 
TRUCKS © GEARS AND FORGINGS © ELECTRIC STEEL CASTINGS 
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Pressure-Distribution Panel 
(Continued from page 104) 
and 3-50 psi as illustrated. Duplication of the upper range 
permits use of one regulator entirely for 15 atmosphere 
determinations (one of our most frequent tests) while still 
leaving the board open for a full range of pressures from 
3 to 250 psi. 

Individual feeder lines run from cach pressure regulator 
fully across the face of the board. The particular layout 
shown was chosen to permit a neater system by eliminating 
crossing of flush-mounted lines. Each of these feeder lines 
connects through an independent valve to each mercury 
regulator, giving a bank of four valves to each mercury 
regulator. A fourth bank of valves is shown on the board 
in anticipation of future installation of a fourth mercury 
regulator. Thus each horizontal row of valves connects the 
respective mercury regulator to a particular one of the four 
pressure regulators. It will be found helpful to paint the 
casing of cach of the four (pressure) regulators a different 
color, and to paint the handles of cach horizontal row of 
valves the color of the pressure regulator they connect with. 
It may also prevent momentary confusion to assign each 
mercury regulator a letter identification, and hang a tag bear- 
ing that letter to the pressure regulator from which the 
mercury regulator is operating at any particular time. While 
not immediately apparent from the illustration, all lines are 
flush-mounted to the board, except the manifold leading 
from the valves to the mercury regulators, and short nipples 
connecting the valves and pressure regulators. 

In operation, three valves of any vertical bank are closed 
and one is open. Changing from one pressure range to an- 
other (changing pressure regulators) is accomplished by 
closing the open valve, and opening the appropriate onc of 
the other three valves. In the process, the pressure in the 
soil chamber is never relieved. Whenever desired, two or 
more mercury regulators (with their attendant pressure- 
membrane apparatus) may be operated from the same pres- 
sure regulator. It will be realized that in this case the U- 
tubes of the mercury regulators must contain the same 
amount of mercury to give the same pressure in the soil 
chambers of the pressure-membrane apparatus. 

When multiple-pressure-membrane apparatus are con- 
nected to a single mercury regulator, it will be desirable to 
install cutoff valves on each hose line unless all membrane 
apparatus are to have their pressure released or admitted at 
the same time. Such cutoff valves should be installed on the 
hose lines of all pressure-membrane apparatus operating off 
the mercury regulator bearing the test gage — even where 
only one unit is installed — so that gage calibrations can be 
accomplished without changing the pressure in that soil 
chamber. 

A few additional construction details may be of assist- 
ance. A minor and self-evident rearrangement of the outlet 
fittings of tne mercury regulator as received from the maau- 
facturer is desirable to facilitate running the lines through 
the panel. The four pressure regulators are inletted into the 
face of the panel-——the body of the regulators passing 
through the board — and are secured with U bolts. Valves 
and T fittings are solder type to eliminate sources of leaks, 
except flare fittings to pressure regulators to facilitate re- 
moval. The panel is secured to the table by means of shelf 
brackets so that ready access to the rear of the panel may 
be had by shifting the table away from the wall. This 
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mounting is somewhat willowy, and where the panel and 
table will not receive some support from a wall, there should 
be additional bracing. The main line to the panel being 
rubber air hose permits shifting the table readily and at the 
same time insulates the panel from vibrations of the com- 
pressor. The small ¥4-in plywood plaques, on which the 
outlet manifolds are mounted by U bolts, are used as shims 
so that the pipe elbows connecting to the manifolds with a 
short pipe nipple do not protrude from the rear face of 
the panel. 

The line from the low-pressure regulator may be tapped 
to furnish a source of low pressure for use in conjunction 
with the pressure-cooker type of extraction chamber—either 
with or without a pressure-control bubble tower for the 
lowest tensions. 

The cost for this panel (excluding labor and the mer- 
cury differential pressure regulators) was approximately 
$290. The following bill of materials was used in construct- 
ing the panel as illustrated: 

Valves: 2 Foster pressure regulators, Y-15, %e” orifice, 300 psi 
upstream, 100-250 psi downstream; 1 Foster pressure regulator, 
Y-15, %” orifice, 300 psi upstream, 20-150 psi downstream ; 1 Foster 
pressure regulator, Y-15, 4%” orifice, 300 psi upstream, 3-50 psi 
downstream; 4 Imperial valves No. 193CD, 4" flare; 16 Imperial 
valves No. 193CDS, 4” solder fitting, and 2 shut-off cocks, 4” 
pipe x 4” oxygen (One male union and shutoff cock can be sal- 
vaged from each mercury differential regulator as received from 
factory.) 

Gages: 3 pressure gages, 0-300 psi, 5 Ib graduations; 1 Marsh 
test gage, type 27, 442", PCPSR, 0-300 psi, 1 lb graduations. 

Brass flare fittings: 25 male connectors, 4" pipe x 4” tube; 37 
flare nuts, 4” tube; 7 male union, 4” pipe x 4" oxygen (or sub- 
stitute shutoff cocks); 3 union T's, inverted flare, 4” tube, and 
4 male elbows, 4” pipe x 4” tube. 

Pipe fittings: 8 brass bushings, 42” x 4”; 4 brass couplings, 
4"; 8 nipples, 4” x 2”; 4 nipples, 4” x 10”; 8 nipples, 4” x 1”; 
8 nipples, 4” x 6”; 8 nipples, close, 4”; 20 T's, 4"; 12 elbows, 
“4”; 16 plugs, 4", and 7 male unions, 4” pipe x 4” oxygen (or 
substitute shutoff cocks). 

Miscellaneous: 16 U bolts, 4” rod (to mount pipe manifolds) ; 
24 brass solder T's, 4” tube; 5 tube clamps, double; 21 tube 
clamps, single; 2 shelf brackets, 12” x 14”; 4 pcs 3-ply panel, 5” x 
12”; Ipc 5-ply panel, 42” x 72”, and miscellaneous wood screws. 


Recognition of Research 

Lf dada beginning to see an increasing recognition of the 
need for more and better research in agriculture. The 
industry advisory committees, representatives of growers’ 
associations, and other agricultural groups are giving more 
attention both to work now under way and to research that 
is needed. I am sure we all agree that farmers should not be 
left with a horse-and-buggy agriculture in their competition 
for efficiency with other industries in this jet-propelled age. 
In planning ahead for research programs, we must con- 
sider not only the amount but also the kind of research we 
support. My point can best be illustrated by comparing 
research to the profile we use in soil classification. We can 
speak of the applied phase of research as the A horizon in 
the profile. It is the top soil. We have cultivated the plowed 
layer or A horizon intensively. Its potential for production 
has been reduced. It will not be adequate for future re- 
quirements. So we must dig more deeply. We must gain a 
far better understanding of the C horizon. In terms of basic 
research this is the material out of which we will formulate 
new concepts, find new clues that will lead to far greater 
productivity than we have known before. This is the goal of 
basic research in building our future foundation. By a 
prudent combination of basic and applied research we can 

keep our heads in clear air and our feet on fertile soil. 
A. H. Moseman in Chemurgic Digest for December, 1952. 
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For trouble-free, low-cost power transmission in its 
fine line of farm machinery, The Oliver Corporation 
uses Morse Power Transmission Products. 


3 basic reasons why 
Morse means better farm machinery 


Whatever your power transmission ment, absorb shock, isolate vibration. 
requirements are—look into the impor- : - These and other manufacturers of hundreds of 
tant advantages in the Morse line. 3. You pass on to your customers the thousands of fine farm machines use Morse 
benefits of power transmission prod- Power Transmission Products: 
1. Morse products help meet inflexible ucts especially designed and built to Allis-Chalmers Manufacturing Company 
cost budgets while improving the withstand the shock and strain of J t. Coss Compony ve 
quality and performance of your —_ mes ye Result: Reduced inary ne galaaa 
machinery. downtime, owered maintenance costs, International Harvester Company 
and a strengthening of your reputa- The Massey-Harris Company 
2. Morse products simplify your design tion for trouble-free farm equipment. Massey-Harris, Ltd. 
ble F snstance: Morse Rolle ; Minneapolis-Moline Company 
Prete tranonit panes positively with “tite to us for details on Morse Roller New Holland Machine Company 
Jains transmit power positively with “4: : ‘ 4 
a mee ransmit po pos ) Chains, Morse Sprockets, Morse Double- The Oliver Corporation 
over 99% efficiency, run equally well Pi > tpt 
: itch Roller Chains, Morse Morflex 
on long or short centers. Morse p pamecse 
° . . . . 4 Ss. os —_—— = _ = —s 
Double-Pitch Roller Chains give posi- sities ge ee = aioe 
tive drive, with savings in weight and * Engineering Service, Long Service Life, Quality I L] 
cost. Compact Morse Morflex Cou- —which you get in unusual degree when you I i 
plings compensate for shaft misalign- buy Morse Power Transmission Products. ! 1 
! ' 
M=PT; Morse means Power Transmission ; MECHANICAL ——— 
MORSE CHAIN COMPANY [ee 
i propucrs ' 
Dept. 423 ° 7601 Central Ave. - Detroit 10, Michigan ‘ca maeaenanmawm = 
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INSTRUMENT NEWS 


Kari Norris, Editor 


Sponsored by the ASAE Committee on Instrumentation and Controls. 
Contributions on agricultural applications of instruments and controls and 
related problems are invited, and should be submitted direct to K. H. 
Norris, Agricultural Research Center, Beltsville, Md. 


Moisture Content Determinations 
By S. M. Henderson 


Member ASAE 


HE commercial or ‘conversational’ moisture content is 

based on the wet weight of the material, or per cent 
moisture (wet basis) = 100 X pounds of water ~- by pounds 
of water + pounds of dry matter. The dry-basis moisture 
content is frequently used in scientific or engineering work. 
Per cent moisture (dry basis) = 100 pounds of water = 
by pouuds of dry matter. Conversion from one base to the 
other is as follows, per cent moisture being M: 


M, b- Mar/ ( 100 + Man) 
and 


Mar M, »/ ( 100—M,, ») 


The dry-basis moisture content is more convenient for 
many calculations since the change in moisture content is 
directly proportional to the change in pounds of water in the 
material under study. 

Moisture contents reported in scientific or engineering 
documents should be designated as to base, ¢.g., 840%, 
8% (DB), 8 (WB) %, or the base used should be noted in 
the text. 

A moisture determination is no better than the sample 
upon which the determination is made. The sample must be 
taken in such a way that it represents the entire mass of 
material from which it comes. 


Moisture-determining procedures (9)* are classed as 
primary or direct, and secondary or indirect. In the primary 
procedures, the moisture in a sample is removed and the 
quantity determined by weighing or measuring. The second- 
ary procedures depend upon some characteristic of the 
material which is related to moisture content and must be 
calibrated against an official primary method. 

“Official” methods are those which have been accepted 
by the Association of Official Agricultural Chemists (1) and 
are recognized by the U.S. Production of Marketing Ad- 
ministration (2). Moistures determined by “‘official’’ meth- 
ods by certified inspectors are accepted by the courts. 


PRIMARY METHODS 
Oven (Official) (1, 2). Samples are first ground and then 
dried with direct heat in an air or vacuum oven. The loss in 
sample weight is considered to be moisture. Temperature 
and drying time vary from material to material. The specific 
procedure for each material must be followed. 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

The author -—— S. M. HENDERSON — is a member of the agricul- 
tural engineering staff of the University of California. 

ACKNOWLEDGMENT: The author is indebted to W. V. Hukill, 
U.S. Department of Agriculture, and E. C. Meyer, Minneapolis- 
Honeywell Regulator Co., for important contributions to this treatise. 

*Numbers in parentheses refer to the appended references 
wherein detailed information concerning the method under discus- 
sion can be secured. 
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Operating conditions for a few materials are listed be- 
low. Temperatures are Fahrenheit. 

Grain and stock feeds—204 to 212 deg, 5 hr, vacuum 
oven, or 271 to 279 deg, 2 hr, air oven. 

Dried fruits—158 deg, 6 hr, vacuum oven. (Also tenta- 
tive for dried vegetables. ) 

Hops—140 deg, 3 hr, vacuum oven, or 218 deg, 1 hr, 
air oven. 

Nuts (tentative) —158 deg, vacuum oven, weight at 2-hr 
intervals until loss per interval does not vary more than 3 mg 
per 2 gm sample. 

Dried milk powder—202 deg, 2 hr, vacuum oven. 

Molasses—140 deg, 2 hr, vacuum oven. 

Toluene distillation (Official) (1, 10). The ground sam- 
ple is distilled in toluene, 232 deg, until all the water has 
been removed from the sample, about 1 hr. The moisture 
removed is condensed and measured. Xylene (unofficial) 
which boils at 280 deg is also used in this system. Both are 
a fire hazard. 

Brown-Duvel Moisture Tester (Accepted as Official) 
(10). Whole grains are distilled in a mineral oil which has 
a higher boiling point than the distilling temperature. The 
moisture which is driven off is condensed and measured. 

Oil—Distillation Method (3). The weighed sample is 
placed in a pan which contains enough vegetable oil, e.g., 
Mazola, to cover it. A screen and cover are placed and the 
sample is heated to 293 deg for hay and 374 deg for grains 
which takes about 20 min. The loss in weight is moisture. 
In spite of the simplicity of the method and the low cost of 
the equipment, results nearly as accurate as those by official 
methods appear possible. 

Operating conditions for all primary methods, that is, 
temperature, time, and particle size of sample if reduced, 
must be maintained within specified tolerances if repro- 
ducible results are to be expected. 


SECONDARY METHODS 

Electrical Resistance Meters (4, 9). Devices which meas- 
ure the electrical resistance of products are calibrated against 
oven determinations and are adequate for many tests. Since 
resistance varies with the distribution of moisture within the 
material, material density, perhaps acid index and other 
factors, and since the characteristics of the moisture machine 
itself change with time, exact results cannot be expected. 
Tests can be made in a minute or less. Hay samples which 
contain a few wet pieces may give a completely erroneous 
indication of moisture content. Materials removed from a 
drier for a moisture check have a moisture gradient through 
each element and may also yield unsatisfactory results. Some 
studies with wheat (4) indicate errors of Y4 per cent can be 
expected. The Tag-Heppenstall electrical resistance moisture 
meter is accepted as official. 

Dielectric Meters (4, 10). The capacitance of an elec- 
trical condenser varies with the moisture content of a ma- 
terial placed between its plates. This feature is used in 
dielectric meters for moisture determination. Meters of this 
type are as fast as the resistance meters and nearly as accu- 
rate (4). The sample is not destroyed which in some cases 
may be desirable if additional determinations are to be made. 

(Continued on page 110) 
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New — combine utilizes seven Link-Belt chains: three sizes of Preci- 
sion Steel Roller Chain, two sizes of Steel Link-Belt, and two sizes of Pintle Chain. 


Get the right chain for your exact needs 
from the complete LINK-BELT line 


HEN you see a Link-Belt chain in oper- Call the Link-Belt office near you for de- 


ation, you can be sure it’s built to a tailed information. 


standard that assures longer chain life. Link- 


ne V4 
Belt makes a complete chain line; there’s no Li N K 


need to use a so-called “general purpose” chain. 


ee 


Our engineers, working with your designers, CHAINS and SPROCKETS 
delphi BELT fo sg te Chicsop?. Sationspetie 6. — 
- slec 2 > acific char ‘ > _ elphia 40, Aclanta ouston 1 inneapolis 5, San Fran- 
can select the one specific chain that best meets dak BE. Los Eas Eh, Seas Gate &. ts 
398: (South Africa), Sydney (Australia). Oftices, Factory Branch 
a specialized need. Stores and Distributors in Principal Cities. 12,790 


Ewart Detachable Link- Class 400 Pintle chain— 

Belt, in malleable or Pro- cast links with closed pin Steel Link-Belt for moder- Link-Belt Precision Steel 
mal, for drives and power joint, for light conveyor, ate-strength power trans- Roller Chain, standard 
transmission. elevator or drive duty. mission and conveying. pitch, for high-speed drives. 
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Moisture Content Determinations 
(Continued from page 108) 
Chemical Reaction Method. The sample is mixed with 


a chemical which sets up a reaction with the moisture in the 


sample. Some of the resultant compounds are gaseous and 
leave the system. The moisture content is related to the 
sample weight loss. 

Titration Method. A ground sample of the material is 
mixed with certain chemicals and titrated with a special 
reagent. The method is simple and quick but to date has not 
been adapted to many agricultural materials (7). 

Equilibrium Moisture Method (5, 8). The relative 
humidity of the air intermixed with stored grain (also other 
hygroscopic materials) reaches a value defined by the equi- 
librium moisture curve for the material under consideration 
(6). Thus the moisture content of the material can be deter- 
mined by observing the relative humidity of the air within 
the mass. The electric hygrometer (5) now available com- 
mercially is specially suitable for this procedure. Although 
basically sound, this procedure is not recommended at this 
time for general use because of tolerance in the equilibrium 
moisture curve, possible performance variation of the rela- 
tive humidity indicators, and the possibility that the sam- 
pled air is not in equilibrium with the grain. This method 
may not be expected to be usable for very high moistures 
such as in green hay because above 25 to 30 per cent mois- 
ture (wet basis) the relative humidity is very close to 100 
per cent and large changes in moisture content are accom- 
panied by very small changes in relative humidity. 


LIST OF RAPID MOISTURE-TESTING 


DEVICES FOR GRAIN 
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FOR CONSIDERATION 


1 The loss in weight of a sample when dried in an oven 
is due to loss of moisture and some loss of organic matter. 
Careful studies should be made to separate these losses. 

2 A number of commercial moisture-dctermining de- 
vices have recently been placed on the market. Their per- 
formance should be studied impartially and the results made 
available. 

3 Studies of the equilibrium moisture method should 
be made to establish over-all operating tolerances and to 
improve the method if possible. 

4 An inexpensive simple, reliable moisture-determining 
procedure for farm use should be developed. (The existence 
of a number of procedures, many with admirable features, is 
recognized. ) 


SELECTED REFERENCES 
1 Official and Tentative Methods of Analysis of the Association 
of Official Agr‘cultural Chemists. Published by the Association of 
Official Agricultural Chemists, P.O. Box 540, Benjamin Franklin 
Station, Washington, D.C. 


2 Air-oven and water-oven methods specified in the Official 
Grain Standards of the United States for Determining the Moisture 
Content of Grain. U.S. Department of Agriculture, Agricultural 
Marketing Service. Service and Regularity Announcement No. 
147. 1941. 

3 S. T. Dexter: An Oil-Distillation Method for Determining 
the Moisture Content of Farm Crops. Michigan Agricultural Experi- 
ment Station. Quarterly Bull., vol. 31, no. 2, page 248-253, No- 
vember, 1948. 

4 I. Hlynka, et al: A Comparative Study of Ten Electrical 
Meters for Determining Moisture Content of Wheat. Canadian 
Journal of Research 27 : 382-397. 1949. (Continued on page 126) 


AND RELATED COMMODITIES 


(This is not intended as a complete list, and in presenting it, a guarantee of performance is not implied 
Other devices may be available.) 


Principle of 
operation 


Meter 


All-Crop moisture tester 
All-Purpose moisture tester 


Direct heating 
Direct heating 
Aqua- Test moisture tester Chemical reaction 
Brabender moisture tester 

Brown-Duvel moisture tester 


Chopin-rapid moisture meter 


Direct heating 

Distillation 

Direct heating plus 
chemical reaction 

Christie high-frequency desicca- 
tor U.S. 2,360,108 

Halross moisture meter 


High-frequency di 
electric heating 
Dielectric 
Conductivity 
Dielectric 
Conductivity 


Hart moisture meter 

Hygrotester 

Marconi moisture tester 
(type TP 9434) 

National 15-min 

New Delmhorst moisture 
detector 

N.P_L. moisture meter 

Radyne M2/A rapid moisture 
tester 

Speedy moisture tester 


Direct heating 
Conductivity 


morsture oven 


Dielectric 
High-trequency di 
electric heating 
Chemical reaction 
Steinlite moisture tester 
Tag-Heppenstall moisture 
meter 
Tag moisture meter 
Thwing-Albert electronic 
per cent moisture meter 


Impedance 

Conductivity 
Dielectric Tagliabue Inst 
Conductivity 


Toplis Simpson moisture Dielectric 


(Meter A-63) 
Universal moisture tester 
Aqua Port 
Carter-Simson moisture tester 


Conductivity 
Conductivity 
Direct heat 
Cenco moisture balance Direct heat 
Grain moisture meter RM101 

(Kostensmittari RM101)* 


*High-frequency loss factor of certain materials varies quite accurately with moisture content; 
1 to 2 min per measurement; no grinding or pressing; 0.5% H2O0 in 90% of different kinds of grain 


Thos. Ashworth & Co., 
Fred Stein Laboratories, 121 North Fourth St., Atchison, Kans 
Taghabue Inst. Div., Weston Elect. Inst. Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 


Manufacturer or distributor 


American Crop Drying Equipment Co., Crystal Lake, III 
Peirson-Moore Co., Lexington, Ky. 

Aqua-Test Co., Medford 55, Mass. 

Brabender Corp., Rochelle Park, N. J. 

Seedburo Equipment Co., 223 W. Jackson Blvd., Chicago 6, Il. 


Thomas Robinson & Son, Ltd., Rochdale, England 


Phipps & Bird, Inc., 303 So. Sixth St., Richmond, Va. 
Halross Instruments Corp., 
Hart-Moisture-Meters, Grand Central Terminal, New York 17, N. Y. 

Paul Lippke, Mess-und Regel-Gerate, (22b) Neuwied am Rhein, Germany 
Canadian Marconi Co., 


Ltd., 387 Sutherland Ave., Winnipeg, Man., Canada 


149 Portage Ave., East Winnipeg, Manitoba, Canada 


National Mfg. Co., Lincoln, Nebr. 
Delmhorst Instrument Co., Boonton, N. J. 


Baldwin Instrument Co., Ltd., Darttord, Kent, England 
Raaio Heaters, Ltd., Wokingham, Berks, England 


Ltd., Vulcan Works, Burnley, England 


Div., Weston Elect. Inst. Corp., 614 Frelinghuysen Ave., Newark 5, N. J 
Thwiag, Albert Inst. Co., Penn St. and Yulaski Ave., Philadelphia 44, Pa. 


Lawrence & Newell, No. 1 Berry Square, Paignton, Devon, England 


Sheldrick Mfg. Co., Upper Sandusky, Ohio 

Hipkow-Zundapp- Werke, Dieselstrasse 10, Nurnberg, Germany 
Seedburo Equipment Co., 618 W. Jackson Blvd., Chicago 6, Il 
Central Scientific Co., 
Havyulinna Oy., Helsinki-Helsingfors, Vuorikatu. 16 A Bergg., Puh. Vaihde 61456 


1700 Irving Park Road, Chicago 13, Il 
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Back in 1940, New Holland put on the 
market a machine which helped start a 
new trend in farming. This was the first 
one-man automatic baler to pick up hay 
from the windrow and package it in 
twine-tied bales. 

This early baler gave farmers a chance 
to make the ideas of grassland farming 
really work. It offset the growing labor 
problem . . . made larger acreages of 
grass possible . . . helped the farmer put 
up hay rich in the proteins and vitamins 
agronomists knew were being lost. 

Since then, grassland farming and hay 
baling have come up fast. And New 
Holland has kept ahead all the way. 
After the early machines came the Model 


76” and then the famous ‘‘77”’ which 
is today the highest capacity, fastest 
selling baler on the market. 

Nor has progress been confined to a 
single product. In the New Holland line, 
a powerful wire-tie baler, forage har- 
vesters, forage blowers, tractor mowers, 
spreader-seeders— these and others meet 
the demands of modern mechanized 
grassland farming. 

Slogans are easy to coin, often hard to 
back up. Facts from the past and present 
plus plans for the future give New Hol- 
land the right to say, “First in Grass- 
land Farming.” 

The New Holland Machine Company, 
a subsidiary of The Sperry Corporation. 


@& New HOLLAND 


“First in Grassland Farming’ 


New Holland,Pa. + Minneapolis ~- 
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Des Moines . 


Kansas City ~~ 


Brantford, Ontario 
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Michigan Section Winter Meeting 


VAN D. WOOD, president of ASAE, has been scheduled to 
address the Michigan Section of the Society at its winter meeting 
in Detroit, Saturday, February 14. 

The meeting is to be held at the Detroit Edison Boat Club, with 
registration starting at 9:30 a.m. Wm. G. Buchinger ts chairman in 
charge of the program. 

A tour through Connor's Creek Power Plant will start at 10:00 
a.m. and occupy the remainder of the morning. Those taking in this 
feature will be asked to show their ASAE membership cards or 
other satisfactory identification as to citizenship. 

Returning to the Club for lunch, the Section will hear comments 
by J. R. Schram, Section chairman, a talk, entitled “Why Registra- 
tion,” by D. E. Trefry, past-president of the Professional Engineers 
of Detroit, and the address by President Wood. 

Varied interests are — ‘sented in the afternoon program featur- 
ing the following talks: “Tourist Resources of Michigan,” by C. A. 
Gunn, Michigan State College; “Heating Controls,” by J. E. De- 
Puy, Minne apolis- Honeywell Regulator Co.; “Farming in the Co- 
lumbia Basin,” by Chris Nyberg, The Oliver Corp.; and “Tractor 
Safety,” by Robert G. White, Michigan State College. 


Ohio Section to Meet at Coldwater 


N INVITATION to meet at the Coldwater, Ohio, plant, of the 

New Idea Division, Avco Mfg. Corp., has been accepted by the 

Ohio Section of ASAE. The Section will hold its winter meeting 
there Saturday, March 7 

A two-hour inspection trip through the plant is scheduled to 
start at 9:30. 

Following a lunch at the Methodist Church the Section wall 
assemble at the city hall to hear and discuss scheduled papers on 
farm mechanization. 

T. P. Christen, chairman of the Section, will open the afternoon 
session with brief remarks. Featured subjects and speakers will be 
“Problems Involved in Developing a New Piece of Farm Machin- 
ery,” by Bruce K. Tice, New Idea Division; “Small Grain Harvest- 
ing Studies,” by William H. Johnson, Ohio State University; and 
“Are Our Farms Over-Mechanized?” by John Babcock, New Idea 
Division, 


Missouri A-E Curriculum Accredited 

CCORDING to word received from Dean Huber O. Croft of the 

college of engineering, University of Missouri, the agricultural 
engineering curriculum of that institution was duly accredited dur- 
ing 1952 by the Engineers’ Council for Professional Development 
(ECPD), but the listing of the approved curriculum was inadvert- 
ently omitted from the 1952 ECPD annual report. 

This makes the second agricultural engineering curriculum to be 
accredited by ECPD during 1952, the other being the one at Rutgers 
University. 

There are now a total of 17 ECPD accredited agricultural engi- 
neering curriculums in the land-grant colleges of the following states: 
California, Idaho, Hlinois, Indiana (Purdue), lowa, Kansas, Lout- 
siana, Michigan, Minnesota, Missouri, Nebraska, New Jersey (Rut- 
gers), Oklahoma, Oregon, Texas, Utah, and Virginia. 


New Water Pumping Subcommittee 


CCORDING to announcement by G. E. Ryerson, chairman, ASAE 
Soil and Water Division, a new subcommittee with primary 
interest in water pumping and distribution is being organized as part 
of the activities of the Division's Committee on Rural Water Sup- 
plies headed by E. L. Arnold. G. E. Trisler will be chairman of the 
new subcommittee, the other members of which will be K. L. 
McFate, C. K. Kline, W. H. Sheldon and A. H. Schulz. As its first 
activity the subcommittee will initiate a survey of the general field 
of water pumping and distribution. 


National Conference on Instrumentation 


HE electrical engineering Ne mer gm of Michigan State College, 

in cooperation with the National Science Foundation, National 
Bureau of Standards, Instrument Society of America, and American 
Society for Engineering Education, announces an invitational na- 
tional collegiate-industry-government conference on instrumentation 
to be held on its campus, March 19-20, 1953. 

The conference is being called in recognition of the growing 
importance and potential of instrumentation in research and pro- 
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ASAE Meetings Calendar 


February 27 and 28—-Paciric Coast SECTION, California 
Polytechnic College, San Luis Obispo, Calif. 

March 7—Ounto SecTION, New Idea Farm Equipment 
Co., Coldwater, Ohio 

April 9—-OKLAHOMA SECTION, Oklahoma A. & M. Col- 
lege, Stillwater. 

April 10 and 11—SouTHwest SECTION, Oklahoma A. & 
M. College, Stillwater, Okla. 

April 23 and 24—PENNSYLVANIA SECTION, Agricultural 
Engineering Bldg., Pennsylvania State College, State 
College 

May 1 and 2—VirGINIA SECTION, Natural Bridge Hotel, 
Natural Bridge, Va. 

June 15 to 17—46TH ANNUAL MEEBTING, Hotel William 
Penn., Pittsburgh, Pa. 

December 7-9—-WINTER MEETING, 
tel, Chicago, III. 


Edgewater Beach Ho- 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


duction and to the national defense. The objectives of the con- 
ference are (a) to relate the role and needs of instrumentation in 
product on and research to college interests and responsibilities, 
(b) to review current instrumentation activities in the colleges, 
(c) to suggest specific activities the colleges might undertake in this 
field, and (d) to suggest specific ways by which industry might 
asst = the colleges in these activities. 

Educational and industrial administrators and others interested 
in the field of instrumentation, who would like additional informa- 
tion concerning the conference should write R. J. Jeffries, depart- 
ment of electrical engineering, Michigan State College, East Lansing, 
at once, as attendance will be limited. 


Committee Changes Name 


CRGATTEE on Farm Work Efficiency is the new name of the 
+ ASAE committee formerly called the “Committee on Farm 
Work Simplification.” The new name is believed to be more expres- 
sive of committee objectives, though it is not entirely satisfactory for 
identifying the committee's activities. 

The chairman of the Committee is Carl R. Olson, who operates 
his own farm management service at Freeport, Il]. Other members 
of the committee are I. D. Mayer, P. R. Hoff, H. L. Garver, J. H. 
Levin, W. D. Hemker and Thayer Cleaver. 

Chairman Olson points out that in the light of present labor 
shortage on most farms and the many radical technological changes 
in the agricultural industry, the Committee has an exceptional op- 
portunity to initiate and advance timely projects in the field of farm 
work efficiency. He will welcome suggestions from any ASAE 
members. 


Aluminum and Plastics for Farm Machinery 


HE above title indicates the subjects presented at a dinner meet- 

ing of the Iowa-IIlinois Section of the American Society of Agri- 
cultural Engineers held in the American Legion Club Room in East 
Moline on the evening of January 16. 


There were 113 members and friends of the Section who at- 
tended the meeting. Following the dinner, the program was opened 
by I. R. Dawson, dvelopment engineer, Aluminum Company of 
America, who presented an interesting, illustrated lecture on the 
application of aluminum in agricultural machinery. 

The second speaker was George Hammond, manager, appliance 
parts division, plastics division, Owens-Corning Fiberglas Corp., 
who discussed the subject of fiberglas reinforced plastics, a new 
structural material, with particular reference to its possible appli- 
cations in farm machines. 

Both talks were of outstanding interest especially to engineers 
of the farm equipment industry. The next meeting of the Section is 
scheduled for March 6. One of the subjects to be on this program 
will be production practices as related to design engineering, to be 
presented by the executive vice-president of one of the major farm 
equipment manufacturers. 


er ear as Pa Vee? | ig. yee 7 ae Ae a bea een ee me AS, Tee ee 
he aes ae Aa ie be APY: i eek nae | tabu voce UE tt ON Gg Rial RO apes, 
(ey on Se ee er hie knees rae TG. es hae ve i ee . ~ Seam) PAM EES ate oe ag 
eae a 36 eee > We ee ery sane ee ye hed 2 Tet: bee ere ie, ee a a 
petve via Seger re: eee oa a ee ee Fe Rik NS a es t. : al i Bod) Seam aes ie” he 
RN Rae os a Ui. See Pe | aI me Oi ms Ss [= apa it Aa, Wee Be be Lah) 0 ae Re a ee 
US ROSS Cas Oe gt Sey ee aan ’ Ves a. : a pees : 7 eee ee Co 
Sea . a 
ag ee 
Re eae 
lA hed 
capaci 
pele eer 
“ia BS 
eau a 
Cg Be ae: = 
see 
og 
ges = eee 
ea) 
eae a 
oe oe 
eee a 
PY ee eee eee eee ey i!) 
EAP eR ose a 
Bat aga 
See ee 
eet CS Le: 
~ ea ‘ 
BB iy how 
eh z | 
eee 9 
bavaens -"* 
Sa thle e 
pet Ae 
eae) J 
a ae 
ae | 
as pee 
me 8 
Le 
bak we he : 
SON dd 
sree. ' 
‘ia 
, eae 
are nage 
By? 
Ua Roevie 
5 te ere 
PS ahs : 
says 
Ey ee as 
ea te 
2 Fete he 
TES te 
or eee al: 
ee bees Nea 
Eee Sie oe 
roe Gan tae 
eet ee ED 
Patesy ots ee! 
pies ee 
Aeeeeet 
oe yee 
ae bak 
ER Mere pore 
Spe: PRB | a 
Pee Sh: 
eras si 
Nae 
cake aa pe 
ies y 
he 
cinta ea 
: ex ee 
Ci eat Nd 
CT at ea le 
~ $y OP 
pe 8: ta 
—— 
een a) 
a A 
Falou Age 
yoo PS 
Fes eae 
Bis a tr hes, 
eens i Br 
a ae te 
ine ORS 
Sayin ys. e 
e ee % 
a ars 
oe gant 
Me Say 
as ar 
a ar ae 
5 aaa ae 
Pea a a3 
ere a. 
Sa 
: Words 
oases We 
rari D 
Tiree oom 
i ah haa) 
Sa Ae. 
SPOS RAM, 
tet ae 
Pine thee 
es arr i‘ 
epg s agri! 
ogee dy 
Ch pe cab ae) 
EA a 
beeen oe 
as es, a 4 
ie ao 
Bat A j 
ie alee 
Cia? 
Si Oat 
pe ts 
ah ti AS 
¥s-% (OR 
SR oan 
Spake 
ye 
rds. J 
ae ae 
B oan tees 
g hapegite 
BS ee 
SS Ale 
tees Z 
ge 8 gue 
Ae ae RS y 
aes 4 
ns Y 
Sigs ce We 
taer . en 
pep: es 
E> has 
PAG EY Ne 
ere 
or vate 
ratte S26. 
ie tes: 
Babes 2 
ae ee 
eaiee es 
ees 
ety ees 
eager. 
ee 
nee se 
eta ie 
Sa Naa 
Sie git 
Samay ta 9. 
Ses P's 5 
it a 
peat, > 
tS eta Se 
¢ pire Ss 
LF Sin Ada 
ars a 
Peat sap 
Pier aceth sn! 
ets ; 
AROS Aa : 
Ey eae ate . ee ‘imi psa semes ats ton ee ly bs . lia Wi Ni i aes in A ae ig I S'S Zea 
PN ces uit) Mtg EO EME set ce a ee ee nie OF Nee eee aries a ‘ i SE A ey | ei is DA) oS ns i ee eal 
Beh et = ais Le Gale Aol ce a ie ean Perens sae Vist al ic 24 = ss nna e Oea Ritien - ; pales: ae a Seer oy LSS AO ve aN ee! 
cae eae ea ee ay ee pes hare ae ‘S) oT ra aw tape (ee oe 
en ets Pveeret AM. Mr te 3 : : rs Se Sle eed. : 3 : 
pr Se BIRR eo re . Se at Nene ve - ee a ib ; ies 
poe ae a irs oy |! eae a ae BS ee Rrra ae) ho a = ot ee oh oS. ys! Heath 
(ok Le ae ae oe a hve: ice Bi oe Fi * oe Rae ey 7 et Voge: ver oe, 
I ESS pire? as ee Sacer Se as hts) ar a 2 he Bidet Le ik eae | aera cel 


= bade 


ob: 


Mr. Cosgrove, owner of a 240-acre farm, wanted 
the right machinery storage building for his tenants’ 
modern machinery. He selected this 36’ x 60’ drive- 
through steel building. “It’s a fine shed,” says Mr. Cos- 
grove. ‘“‘We carry only $500 fire insurance because we feel 
there is very little risk.”’ 

Mr. Fruin, the farm manager, has this to say, ‘‘In 
selecting a steel building, we based our decision on econ- 
omy in erection, low maintenance, and adaptability for 
many uses because of the complete open interior area. 

‘In winter we have built portable hog houses inside 
the shed, thus keeping lumber dry and workmen pro- 
tected from wind and rain. Machinery is easy to store, 
by driving through and rolling to one side. And the 
doors handle easily.” 

If you want all-around safety in your farm buildings, 
check up on steel buildings. Fire underwriters consider 
steel construction to be the safest of all. And steel is 
stronger. Steel buildings have gone through winds of 
100 miles per hour without a trace of damage. Just 
take a little time to investigate, and you'll see why so 
many farmers agree that you get more for your money 
when you build with steel. 


» 
‘ 


"My steel building 
is a lot safer from fire 


says John R. Cosgrove, Utica, Illinois 


Agricultural Extension Section, United States Steel Corporation 
Room 2810M, 525 William Penn Place, Pittaburgh 30, Pa. 
I am interested in steel buildings for the following: 
0 grain storage 0 cattle shelters 
0D hay storage (D dairy barns 
00 machinery storage (0 poultry shelters 


0 other... 


Approximate size or capacity 
Send information to: 


SG GUA ERE ACESS haw char sses uo eb esucieatueeiadeesas 
PN ooo sidannes eee Town. 
County. . State 


United States Steel Corporation is a steel producer, not a steel 
building fabricator. Your request, therefore, will be sent to build- 
ing manufacturers who fabricate steel buildings for farm use. 
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DEPENDABLE PERFORMANCE 
calls for TO 


eet ei oe 


ELEVATOR 


: G.L.F. depends on 
STOW flexible shafting 


for speedy grain delivery! 


“Since installing STOW flexible shafting on 
our bulk feed delivery units, we have lost no 
time due to breakdowns and have had no 
maintenance problems in over five months 
of continuous service’, says Mr. Joseph 
Collins, manager, Broome G.L.F, Elevator. 


This STOW flexible shaft application replaces 
a universal joint series which would not stand 
up under the rugged conditions to which it 
was subject during deliveries to farms. 
Primary cause of the failure, according to 
Mr. Collins, was the steep angles through 
which the universal joints had to operate. 
Prior to the installation of STOW flexible 
shafting, Broome G.L.F.’s grain delivery units 
suffered frequent breakdowns, each of which 
involved three or four-hour delays and upped 
delivery costs. 


This is another excellent example proving 
the efficiency, the practicability of STOW 
flexible shafting. Why not consult with 
STOW engineers on your next power trans- 
mission problem ? 


WRITE TODAY for eos 
FREE Torque Calculator 
and Bulletin $25 contain- 
ing complete data on 
STOW flexible shafting. 
No obligation, of course. 


first in flexible shafting since 1885 


39 SHEAR STREET 
BINGHAMTON, NEW YORK 


NEWS OF ASAE MEMBERS 


L. A. HAWKINS recently retired as general supervisor of the farm 
practices section, consumer relations department, International Har- 
vester Co., after completing 30 years of service with the Company. 
Mr. Hawkins joined the Company's agricultural extension depart- 
ment in 1922, te which he brought a valuable combination of tech- 
nical training and field experience in working with farm people. 
Through the intervening years of service in various departments, he 
subsequently joined the consumer relations department in January, 
1935, and for the past few years has served as general supervisor of 
farm practice research. In his service for the Company he has 
gained wide repute as an authority on agricultural, horticultural, and 
soil conservation practices. His leans activity will be devoted to a 
farm which he recently acquired near Houston, Mo. 

” e e 

HERBERT J. HURME recently completed an enlistment in the U.S. 
Army and has been accepted for graduate study in agricultural 
engineering at the University of Maine. 

e e e 

RusseL_t R. PoyNor was recently appointed general supervisor, 
farm practice research section, consumer relations department, Inter- 
national Harvester Co. He succeeds L. A. Hawkins who has retired. 

Mr. Poynor holds a civil engineering degree from the University 
of Wisconsin and an agricultural engineering degree from Purdue 
University. Following graduation from Wisconsin, he spent one 
year in the employ of the U.S. Soil Conservation Service. He also 
served three years on the agricultural engineering staff of Utah 
State Agricultural College and five years on the agricultural engi- 
neering faculty at Purdue. In 1945 he joined the Canton works of 
the Harvester Company as engineering specialist, and three years 
later was transferred to the gencral ofhce in Chicago as agricultural 
engineer in the farm implement division. He was transferred again 
in September, 1949, to the Company's consumer relations depart- 
ment, as soil conservation engineer. 

Mr. Poynor became a member of ASAE in 1937, and during the 
years 1950-52 served as both vice-chairman and chairman of the 
Society's Soil and Water Division. He is presently chairman of the 
Steering Committee of the Division. 

. «€ e 

F. Ear Price, dean, school of agriculture—also director of both 
the agricultural experiment station and the agricultural extension 
service—at Oregon State College, was honored at the recent annual 
convention of the Association of Sprinkler Irrigation Equipment 
Manufacturers, with a special honor award for his services as a 
pioneer in the development of sprinkler irrigation. Dean Price is 
credited with leadership in organizing regional groups for research 
studies of irrigation water use leading to the systematizing of irri- 
gation practices, originating formulas for water application, testing 
and improving equipment design, and bringing the benefits of 
sprinkler irrigation to agriculture. Dean Price is a former head of 
the agricultural engineering department at Oregon State College, and 
has played a prominent part in the development of agricultural 
engineering activities in the Pacific Northwest. 

e . e 

Oscar W. SJOGREN having completed 24 years of service with 
the John Deere Killefer Company, Los Angeles, retired on Decem- 
ber 31st last. He joined the Killefer organization in 1929 as super- 
visor of agricultural sales in charge of field experimental work and 
development projects. Since that time he has served as head of the 
experimental department, sales manager, and special representative. 
He has devoted a greater part of his life to the scientific use of 
farm machinery, and prior to joining the Killefer organization he 
was head of the agricultural engineering department at the Univer- 
sity of Nebraska. 

M1. Sjogren is a past-president of the Society, having served in 
that capacity during the Society year 1926-27. He became a member 
of the Society in 1916, and was elected a Life Fellow of ASAE 
in 1950. e > e 


JoHN W. WILKINS is now associated with the Eagle Belting 
Co., Chicago. He was formerly in the marketing service department 
of Armco Steel Corp., Middletown, Ohio. 

2 e i 

Mitton D. SHANKLIN recently completed work on his master’s 
degree in agricultural engineering at the University of Missouri and 
is to be associated with the Portland Cement Association at Co- 
lumbuz, Ohio. 

- . e 

HuGuH A. TEMPLETON, Brantford, Ont., has accepted an assign- 
ment with FAO to work with the government of Ceylon on farm 
machinery, a- project directed by E. A. Hardy. Mr. Templeton, who 
was born near London, England, came to Canada in 1931 and ob- 
tained a diploma in agriculture at Macdonald College in 1933. 
During World War II he served with the Royal Canadian Artillery 
for over five years. He graduated from the University of Saskatche- 
wan in 1950 and has worked for the Cockshutt Farm Equipment Co. 
of Brantford and the John Deere Plow Co. of Hamilton, Ont., 
since that time. 
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Two Panes of Glass 


Blanket of dry air aa 
% insulates window _— -. 
eat ee 


Bondermetic (metal- 
to-glass) Seal* keeps 
oir dry and clean 


Here’s PREVENTIVE MEDICINE 
that animals go for 


Ever notice how animals huddle in a spot of sunshine on 
cold days? They like its warmth. And perhaps they 
know it’s good for them. 

In the October 1952 issue of Agricultural Engineer- 
ing, it was stated by A. H. Groth and Merle L. Esmay: 
“The newborn of all species of domestic animals are 
quite susceptible to sudden changes in wet and dry- 


How is this all achieved? 


bulb temperatures and to cold drafts. . . Calves should 
be in a part of the barn that can be reached by direct 1. Big windows facing south bring in winter sun. 
sunlight and protected from drafts.” 2. An overhang shades out the high summer sun. 
This points out practical values of bringing in sun- 3. Thermopane* insulating glass two panes of glass 
light and using insulated windows to keep more heat with dry air hermetically sealed between them. It’s 
inside and to reduce drafts. Warmer buildings are drier the easiest way to insulate windows to keep in more 
buildings because more moisture is carried off by warmnth in winter. Sudden cold snaps are less likely 
warmer air. The combination of greater warmth and to cause trouble. And, of course, it is more comfort- 
dryness creates conditions favorable to greater pro- able to work in the building. +” 


duction of meat, milk and eggs. 
CUTS MAINTENANCE, TOO. With winter damp- 


ness reduced, there’s less condensation -less rot or OC 
rust. That saves time and money. WAOpPpane 
INSULATING GLASS 


FREE FOLDER Libbey-Owens-Ford Glass Co. 


You can now get Farm Thermo- 1823 Nicholas Bldg., Toledo 3, Ohio 


pane insulating glass for lower 


Please send me a free copy of “Improved Farm Building 


cost double glazing of service Daylighting.” 


buildings. Thermopane is sold 


hitiieseecseseniaeeaaiintell 


by glass and building supply Name Ss — 
° ° a“ } PLEASE PRINT) 
distributors and dealers. Mail 
the coupon for full information. aan 
“IMPROVED FARM 
BUILDING DAYLIGHTING” 
Town State 


a ae ee 
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pena for ¢ eat 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
fot consideration of the Council ee to election 


ADAMS, CHARLES E.—-Project engineer, Allis- 
Chalmers Mfg. Co., La Porte, Ind. (Mail) 
208 H St. 

Apcock, HENky C.—-Parts representative, 
International Harvester Co. (Mail) 505 
W. Hancock St., Lakeland, Fla. 

ANDERSON, CeLius R.—Marine engineer, 
bureau of Ships, U.S. Navy Dept. (Mail) 
Starbuck, Minn. 

BaAkNuUM, C. S., Jx.—-Vice-president of sales, 
American Portable Irrigation Co., Hac- 
kettstown, N. 3 


BINKLEY, JOHN B.— Owner, Binkley Pump 
Service, Santa Rosa, Calif. (Mail) 855 
Baird Rd. 

BRANNAKA, Haro_p E.—Extension agricul- 
tural engineer, Pennsylvania State College, 
State College, Pa. (Mail) 729 Windcrest 

CALVERT, J. H.—Industrial relations man- 
ager, Harry Ferguson, Inc., Roosevelt Park 
Annex Station, Detroit 32, Mich. 

CAMPBELL, J. JAMES — Agricultural engi- 
neer, S. L. Allen Co., Philadelphia, Pa. 
(Mail) 90 E. Logan St. 

CARPENTER, HAROLD E.—-Student, Univer- 
sity of Tennessee (Mail) 349 Jefferson 
Ave., Oak Ridge, Tenn. 

Cavin, Kay T. Agricultural engineer 
(SCS), USDA. (Mail) Sturkie, Ark. 
CocuHRAN, Dempsey W.—-U.S. Army.( Mail ) 
501 Signal Service Co., Ft. Monmouth, 

N. J. 


Most Specified. . =<: ae | 


Most Used... 


HEAVY-DUTY 


see dl 
ENGINES 


® Specified as integral power units by more than 
500 original equipment manufacturers 


@ Delivering dependable, efficient power on a 
greater variety of service applications than all other 
makes of engines combined, in a 3 to 36 hp. range... 4-cycle single 


® Supplying Most H. P, Hours of heavy-duty on-the- 
job power in all weather, all climates . . . Tapered 
roller bearings at both ends of the crankshaft, pre- 
venting bearing failure, are typical heavy-duty 


features... 


®@ Constantly demonstrating the outstanding effi- 


Single cyl. 
3 to 81) hp. 


cylinder 
6 to 9 hp. 


2-cylinder 


ciency and trouble-free dependability of AIR-COOL- models 
ING ... No climate too hot, no climate too cold. 


These are some of the factors 
worth considering in the selec- 
tion of engine power for farm 
equipment. Detailed engineer- 
ing data and descriptive liter- 
ature on request. 


W World's Largest. Builders 0} of Heav 


2 ae ee 


MILWAUKEE 46, . WiscoNsIN 


7 to 141, hp. 


< Vv-t 
P bit Pte 


15 to 36 hp. 


ies a 
y-Duty , ty Air-Cooled Engines _ " 


A 7433-)2-IR 


Corspett, Wy iit E.—U:S. Air Force.( Mail) 
Box 35, Kirkland AFB, N. M. 

Davipson, WitBpur G.—Development en- 
gineer, B. F. Goodrich Co., 500 S. Main 
St., Akron, Ohio 

Dovey, KENNETH A. W.—Sales manager, 
Equipment, Ltd., Ferguson Division, P.O. 
Box 1110, Nairobi, Kenya, Africa 

Dryer, Forrest E.—U:S. Air Force.( Mail) 
Randolph, Ill. 

Dytia, ANrHONY S.— Agricultural engi- 
neer (SCS), USDA. (Mail) Hurley, $.D. 

EHLers, ARNOLD M.—District sales man- 
ager, Martin Steel Products Corp. (Mail) 
2345 N. 64th, Lincoln, Nebr. 

FERGUSON, JAMES D.—Assistant manager, 
tire division, Dominion Rubber Co., 
Kitchener, Ont., Canada 

FREEBURG, ROBERT S.—U.S. Navy. (Mail) 
Seneca, N. M. 

FURMAN, GENE F.- 
NW, Minot, N. D. 

GALLwitz, Kart H. T.—Professor, director 
des Landmaschinen-Institutes der Univer- 
sitat Gottingen, Kreuzbergring 34, Got- 
tingen, Germany 

GARMAN, JAMES A.—2nd Lt., safety engi- 
neer, U.S. Air Force, 81st Air Base Sq., 
Greater Pittsburgh Airport, Coraopolis, Pa. 

Gates, LAUREN W.—Trainee, New Hol- 
land Machine Div., The Sperry Corp., 
New Holland, Pa. (Mail) 424 W. Main 

Guarpb, BaiLey D. Publisher, Breeder's 
Gazette Publishing Co., Louisville 6, Ky. 

HAAKENSTAD, SYDNEY H.—-Souris, N. D. 

HARRISON, Marvin G.— Agricultural engi- 
neer, Southside Electric Cooperative, 
Crewe, Va. (Mail) 602 Virginia Ave., W. 

Howarp, WILLIAM J.—Trainee, New Hol- 
land Machine Div., The Sperry Corp., 
New Holland, Pa. (Mail) 100 W. Main 

HoweELt, ALBERT M. III—Assistant direc- 
tor of agriculture, Government of Amer- 
ican Samoa, Pago Pago, American Samoa 

JouNSON, Epwarp M.—U.S. Army. (Mail) 
Box 14, State College, Miss. 

Jones, MALLic B.—Engineering assistant, 
Virginia Electric & Power Co., Norfolk, 
Va. (Mail) 2427 Darden St. 

KAHLER, MAHLEN F.—Jr. engineer, engi- 
neering research — John Deere 
Waterloo Tractor Works, Waterloo, lowa 

KELLOGG, CHARLES W.—Trainee, New Idea 
Div., Avco Mfg. Corp. (Mail) 313 E. 
Fulton St., Celina, Ohio 

KENNaADY, A. B., JR.—Sales manager, irri- 
gation division, Woodin & Little, 33 Fre- 
mont St., San Francisco 6, Calif. 

KNIGHT, Loyp A.—Engineer, A. Duda & 
Sons. (Mail) 1104 Elm Ave., Sanford, Fla. 

LAWLER, THERON O.—Market development, 
Bituminous Coal Research, Inc., 488 W. 
Sixth Ave., Columbus 1, Ohio 

LONGSTAFF, CHARLES W.—British Colum- 
bia Sugar Refining Co. (Mail) 441 Vic- 
toria St., Ladner, B.C., Canada 

MARMORINE, MARVIN O.—Foreman, Green 
Giant Co., Glencoe, Minn. (Mail) Box 32 

MartTIN, Ceci: N. — Soil conservationist 
(SCS), USDA. (Mail) Box 935, Clarkes- 
ville, Ga. 

MATHEWS, THOMAS C.—Owner, Diamond 
“M” Ranch, Box 641, Williston, Fla. 

MERSON, JAMES F.—Head, agricultural en- 
gineering dept., California State Poly- 
technic College, San Luis Obispo, Calif. 

MONKMPYER, PETER L.—-U.S. Army. (Mail) 
1795 Riverside Dr., New York 34, N. Y. 

Morrow, Robert C.—Trainee, The Massey- 
Harris Co. (Mail) 1201 Iowa Ave., 
Ames, Iowa 

Murtey, THOMAS L.—Supervisor of serv- 
ice, J. I. Case Co. (Mail) 2320 Tremont 
Rd., Columbus 12, Ohio 

NELSON, LERoy C.—Farm manager, R R 1, 
Mount Valley, Kans. 

NETLAND, THEODORE—Plant manager, Ed. 
Spiekerman Concrete Pipe Co., Lodi, 
Calif. (Mail) 430 S. Church St. 


(Continued on page 118) 


Farmer, 122 9th Ave., 
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Lots 0 


These Power-Packed Graders have the speed and capacity 
to get the job done ON Time and IN Time 


With exclusive All-Wheel Drive for maximum trac- _ tices. Equally important is its ability to move earth 
tive effort; exclusive All-Wheel Steer for unequalled _ fast... excellent insurance that all portions of a farm 
maneuverability, and with its heavy-duty bulldozer, _ plan that should function together will be finished 
the Austin-Western Power Grader is a top performer  together—om time and im time. The whole story is 


on a wide variety of soil and water conservation prac- _- yours for the asking—and well worth reading. 
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Spreading spoil banks 


Earth to be Moved 


INA TYPICAL FARM PLAN 


Manufactured by 
AUSTIN-WESTERN COMPANY 


Subsidiary of Baldwin-Lima-Hamilton Corporation 


AURORA, ILLINOIS, U.S.A. 
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Applicants for Membership 
(Continued from page 116) 


REED, WILLIAM B.—Serviceman, Interna- 
tional Harvester Co., Regina, Sask., Cana- 
da. (Mail) 1614 Garnet St. 

RippLe, CHARLES F.—-Design engineering, 
Lavers Engineering Co., 608 S. Dearborn 
St., Chicago, III. 

RIEKENBERG, RALPH M.— Product design 
engineer, Comfort Equipment Co. (Mail) 
8317 W. Gist St., Merriam, Kans. 

RILFY, JOHN P.—Assistant hydraulic engi- 
neer, Water Rights Branch, Department 
of Lands & Forests, B. C. Provincial Gov- 
ernment, Victoria, B.C., Canada. (Mail) 
1422 Broad St. 

Ross, JOHN K. — Agricultural engineer 
(SCS), USDA. (Mail) 1112 Oregon, 
Hiawatha, Kans. 

ROSENBERGER, PAUL C.—U:S. Army. (Mail) 
Estherville, lowa 

Roy, Bitty B. — Agricultural engineer, 
Bureau of Indian Affairs, USDI. (Mail) 
Western Shoshone Indian Reservation, 

Owyhee, Nev. ‘ , 
. oe SAENZ, ALBERTO (MAROTO)—Professor o 
"Your posts will last A soil conservation, University of Costa 
q Rica, San Jose, C. A. (Mail) Av. 10, 

Cs. 13-15 
3 to 4 times longer, SALISBURY, GRANT—Field editor, Capper's 
Farmer, 912 Kansas Ave., Topeka, Kans. 

SAM, PierkE D.—Agronomist, SCIPA, Da- 
mien, Port au Prince, Haiti, W. I. 

SCHLETER, Frep—Power use director, Jack- 
son County Rural Electric Membership 
Corp., Brownstown, Ind. 

SCHUMACHER, WALTER B.—Trainee, New 
Holland Machine Div., The Sperry Corp., 

33 g New Holland, Pa. (Mail) Hillcrest Rd. 

————— : : SNow, MILTON M.—Coordinator of photo- 
ee en ai gtaphic work, International Harvester Co. 
yr (Mail) RR 1, Downers Grove, III. 

Spies, HENRY R. — Student, University of 
Illinois. (Mail) Ashkum, III. 

STEVENS, Epwin L.—Sr. engineer, Wood 
Bros., Inc. (Mail) 4121 Cornell, Des 
Moines 13, Iowa 

agen report that wood posts stay sound and Sutton, D. Let—Owner, The Pump Shop, 


sabia i 355 E. John St., Salinas, Calif. 
usable for 30 and even 40 years when they _ VOGELSANG, FRANCIS H.—Designer, Allis- 
pressure-treated with creosote. Pressure-creosoting com- Chalmers Mfg. Co., LaPorte, Ind. 


to = . en : WANN, Cave M. — Agricultural engineer 
pletely protects the wood from insects and fungi that (SCS), USDA. (Mail) Paluxy, Tex 
cause decay. It makes the wood more resistant to burn- WituiaMs, M. S., Jr.—U.S. Army. (Mail) 


ing . . . reduces the likeli of a grass fire destroyin RR 1, Moore, S.C. 
ing . . . reduces the likelihood 8 destroying Wirt, Lee H.. Jr.—2nd Lt., Ordnance 
a fence. Corps., U.S. Army, 9361st TSU, Red River 
ou’re doing right by the farmers in your district if Arsenal, Texarkana, Tex. 
You're doing rig y y Wosse, WILLIAM W. — District manager, 
you always recommend pressure-creosoted fence posts. Western Aluminum Corp., Portland, Ore. 


Remember . . . creosote is the only preservative that (Mail) 4036 SE Francis 
keeps wood sound and serviceable under severe condi- TRANSFER OF MEMBERSHIP GRADE 


tions for more than 30 years! ANDERSON, WILLIAM A. — Sales engineer, 
Florida division, Food Machinery and 
Chemical Corp., Lakeland, Fla. (Mail) 
KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 409 W. Poinsettia (Affiliate to Member) 
HupspetnH, ELMER B., Jr.—Agricultural en- 
gineer, Texas a Experiment 
Station, RR 1, Lubbock, Tex. (Associate 
DISTRICT OFFICES: Woodward, Ala. - Chicago, Ill., 122 S. Michigan Ave. ae ea Member) ( 
New York, N. Y., 350 Fifth Ave. ° Boston, Mass., 250 Stuart Street OLVER, _— F.- acess ane of 
. . saa: agricultura engineering nnsylvan 
Los Angeles, Calif., 727 E. Gage Ave. - Pittsburgh, Pa., Koppers Building re San Gee Gains Pa. i — 
i eee r ciate Member to Member) 
See sah wae = CORIcE, DupLey W.—Sales manager, National 
cations/ iP yo Lt PE Electric Products Corp., Chamber of Com- 
a ; merce Bldg., Pittsburgh, Pa. (Affliate to 
Member ) 
WALTON, HAROLD V.—Associate professor 
of agricultural engineering, Pennsylvania 
State College, State College, Pa. ( Associ- 
ate Member to Member ) 
WILSON, RoBert W.— Assistant research 
professor of agricultural engineering, 
North Carolina State College, Raleigh, 
N. C. (Mail) 801 Runnymeade Rd. (As- 
sociate Member to Member) 


Tar Products Division 
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GET BOTH- 


from one competent source 


Cleve-Weld can supply not only your 
rims, but also the circular, rolled and 
welded steel parts, such as welded gear 
blanks, for your tractors and implements. 


duction man will know that the savings 
resulting from such specialization are 
worthwhile. Take advantage of our 
ability to save money for our customers. 
Perhaps you are making these parts in Send blueprints on your volume require- 
your own plant or buying them outside. ments for rims and circular parts, and 
Whichever the case, match our prices ask us to quote. 
with your costs. The price differential 
ae Ri deviiieite ¢ sith THE CLEVELAND WELDING COMPANY 
7 OS Gee SRV eraeee. (i if Dept. AE * W. 117th St. and Berea Rd. * Cleveland 7, Ohio 
‘ | ? . i} a subsidiary of 
Like other Cleve-Weld products, gear AMERICAN MACHINE & FOUNDRY COMPANY 
blanks and other rings, hoops, and bands 


are mass-produced on our own special 


Se . 


alloy steels to various shapes. Any pro- 


a rage pe ger mpercerte Y CLENE-WELD RRS 


Aad beltonste last longer 
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fight farm fires 
pultp a COMGRETE FIRE CISTERN } 


Every 24 hours fire strikes 100 farm families, 
leaves 9 persons dead and destroys $250,000 
worth of farm property. 


Agricultural engineers can help reduce this 
heavy loss by (1) encouraging the use of fire- 
safe concrete construction and (2) designing 
concrete fire cisterns that provide an abundant 
supply of water for fighting fires. 


An underground concrete fire cistern will 
store water economically and efficiently. 
Through cooperation with rural builders or 
groups of farmers it is possible to make multi- 
ple use of the same set of forms. This simplifies 
construction, saves money and provides each 
farmer with priceless fire protection. 


Designing underground cisterns for protec- 
tion against fires is another example of the 
agricultural engineer’s service to America’s 
farmers. For helpful design data write for the 
booklet illustrated above. It is free but is dis- 
tributed only in the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 


Dept. A2-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete . .. through scientific research and engineering field work 
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NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


New Maurey V-Drive Catalog 


Maurey Manufacturing Corp., Chicago 16, IIl., is offering users 
of V drives a new 44-page catalog as a useful and convenient source 
of buying information on V drives and drive parts and accessories in ‘ 
the range of fractional to 10 hp. This illustrated book presents 
complete, easy-to-read descriptions, listings and price data on the 
Maurey line of bushed-type and fixed-bore-type cast-iron and pressed- 
steel V pulleys, Mor-Grip V belts, refrigeration fans and fan pul- 
leys, and V-drive accessories. Of particular interest are the pages 
devoted to the interchangeable bushings and the new flexible cou- 
plings with a shock-absorbing rubber bond specially developed by 
Goodyear engineers. An engineering data section provides general 
information helpful to every drive user in selecting the proper drive 
for his particular requirements. The new Maurey V-drive catalog is 
available without charge. Requests should be made on Company 
letterheads and should specify the position of the individual request- 
ing a free copy. All requests should be addressed to: Catalog 
Department, Maurey Mfg. Corp., 2915 S$. Wabash Ave., Chicago 
16, Illinois. 


Link-Belt Directory 


Link-Belt Co., 307 N. Michigan Ave., Chicago 1, IIL, offers a 
48-page illustrated directory of its products and organization. A 
condensed summary of the various types of products it manufactures 
is followed by information on the industries it serves, its research 
and engineering, manufacturing plants, offices and personnel, dis- 
tributors, and export sales representatives. Ask for Book 2453. 


Manure Spreader Catalog 


Massey-Harris Co., Racine, Wis., have available for distribution 
on request copies of a new 8-page spreader catalog which describes 
and illustrates the features of the Company's standard No. 11 and 
new No. 15 spreaders. The first half of the publication deals with 
the standard 70-bushel No. 11 spreader and such features as the 
machine's widespread distributor, convenient operating levers and 
large capacity beaters. The second half introduces the new 90-bushel 
No. 15 spreader with wide upper beater and auger-type distributor. 


Dual-Purpose Spreader Box 


New Holland Machine Company, New Holland, Pa., now has 
in limited production a manure spreader that doubles as a self- 
unloading forage box to give the farmer another double-duty ma- 
chine. The Model 300 is a power-take-off machine with steel sides 
and a wood bed. By the addition of extension sides to the spreader 
it becomes a forage box capable of carrying 2% to 3 tons of chopped 
material, As a manure spreader it has a capacity of up to 130 bu. 


A combination of any one of the 4 apron speeds and the beater 
widespread action controlled by the power take-off gives the 
operator even distribution within limits of 12 to 20 ft. A single 
feed lever at the front of the machine gives the operator complete 
control within his reach of the widespread, beaters and apron. The 
apron can be operated at the same time as beaters and widespread 
or independently. This allows a farmer to empty a load of manure 
with beaters idle, preventing throwback on the operator. 


At the back a tail gate is hinged at top and middle to provide an 
easy way to close the rear for containing chopped material being 
blown into the box. This hinged gate is lifted and swung over the 
beaters when discharging the load. Action of the beaters unloads the 
material uniformly and without any manual labor. The entire wide- 
spread can be quickly removed when using the machine as a forage 
box. Each paddle is also removable for easy replacement. 


es Saal ee 
a a ye hii Bey 


Pa Fe oe 


Lt sal 


New Holland spreader converted to self-unloading forage box 


(Continued on page 122 
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NEW 

2 plow Colt with 124 
cubic inch L-head en- 
gine. 4 forward speeds. 
Depth-o-matic 2-way 
Hydraulic System. 


2-row Mounted Corn 
Picker with balanced 
design, full visibility. 
Easy to put on and 
take off — one man, 
one hour. 


4 bar, low wheel Side 
Delivery Rake. Big ca- 
acity, cleaner raking. 
Better balance through 
two rear caster wheels. 


2 plow Mustang. 140 
cubic inch L-head en- 
ine. 4 forward speeds. 
Yepth-o-matic 2-way, P.T.O 
Hydraulic System. “tres Teed 


No. 15 Manure Spread- 
er. 90 bushel capacity. 
Built-in jack. Low 
sides, easier loading. 
For smaller herds and 
acreages the 70-bushel 
No. 11 or the 47-bush- 
el No, 10T are ideal, 


2-3 plow 433° tractor 
with 201 cubic inch re- 
rovable sleeve over- 
head valve engine. 5 
forward speeds. Live 
Depth-o-matic 
Hydraulic System. 


3-4 plow 44 tractor 
with 260 cubic inch 
removable sleeve, over- 
head valve engine. 5 
forward speeds. Live 
P.T.O, Depth-o-matic 
Hydraulic System. 


What's new from 


MASSEY-HARRIS 


It's a never-ending policy at 
Massey-Harris . . . a constant goal 
to outperform the field in every 
tractor, combine and implement. 
To you it means a continuous par- 
ade of new and improved prod- 
ucts that cut the naman of jobs in 
an operation, speed up field work 
and do better work at less cost. 

This policy extends beyond 
power in tractors . . . capacity in 
combines . . . or adaptability in 
tools. It’s an overall program of 
better farming equipment that 
does more to help you make a 
profit. 

Along with power, it means 
greater efficiency in engines, trans- 


Big capacity Baler with 
simplified construction. 


Forms bates 14 x 18 
x 37. Enclosed gear 
drives. Ties under 


compression, 


missions, clutches and controls of 
tractors .. . in the balanced design 
of full-width cylinders, strawracks 
and shoes of combines . . . in the 
adjustments, strength, and work 
output of implements. It means 
greater efficiency in all of the 
things that result in a better job 
in less time, at less cost on your 
own farm. 

Your Massey-Harris Dealer will 
be glad to give you complete in- 
formation on the Massey-Harris 
way of more profitable farming. 


Woke so Messey Norris 


Parts and Service through more than 
2500 Authorized Dealers 


' 
Ly? 
NEW #4 
Bigger capacity 6- and 
7-foot Clipper 50 Com- 
bines. Longer straw- 
rack and shoe, more 
efficient’ cylinder and 
beaters, adjustable reel, 
slow speed cutter-bar. 


NEW 

70 Self-Propelled — value priced. 24 forward 
speeds, mechanical speed selector, 24 inch 
cylinder, electric table lift, patented vertical 
feeder, 45-bushel tank plus Massey-Harris Bal- 
anced Separation that does so much to save 
grain. 12-, 10- and 8'/,-foot models, 
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80 Self-Propelled — 32-inch cylinder, 32-inch 
full-width straw walkers and shoe. Hydraulic 
speed selector and live axle drive. Hydraulic 
table lift. Balanced Separation. New operat- 
ing comfort. 14-, 12- and 10-foot cuts. 12- and 
10-foot Rice Models on tracks or tires. 


NEW . 
90 Self-Propelled — 37-inch cylinder, 37-inch 
full-width straw walkers and shoe. Hydraulic 
speed selector and live axle drive. Hydraulic 
table lift. Balanced Separation. New operat- 
ing ease. 16-, 14- and 12-foot cuts, 14- and 
12-foot Rice Models on tracks of ures. 
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Farm equipment manufacturers: 


ARE YOU GETTING 
THE MOST FOR YOUR 
RADIATOR DOLLAR? 


Stamped Tank 
Sheet Metol 
Tractor Radiotor 


Cast Tank 


nae 
. 


if 
a? — 


Stamped Tonk 
Sheet Metal 
Combine Radiator 


See the newest Young design 
features before you decide 


There is something new in tractor and implement 
radiators! Let us show you how Young engineer- 
ing, modern production machines, and careful 
attention to details in manufacturing combine to 
produce radiators that are simpler in design, less 
costly to make, and more efficient in performance. 
This, we believe, explains the fact that more and 
more manufacturers of farm and industrial trac- 
tors and self-propelled farm implements are turn- 
ing to Young for their heat transfer requirements. 

Be sure you are getting the best possible radiator 
value. Send us your requirements, let us show you 
our product, then compare our proposal. Inci- 
dentally, we can offer similar economies, includ- 
ing complete “packaged cooling,” in passenger 
car, truck, bus, aircraft and stationary engine 
applications. 


ej z= 
ch J/ YBARS OF 


PROGRESS 
“incimecnine. 


{ I, fy, ), Heat Transfer Products for Automo- 
ms tive and Industrial Applications. 
Heating, Cooling, Air Conditioning 


— Products for Home and Industry. 


YOUNG RADIATOR COMPANY 


Dept 293-B e RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 


NEWS FROM ADVERTISERS 


(Continued from page 120) 


Small Parts Bulletin 


The Torrington Co., Torrington, Conn., has made available on 
request a catalog listing the small precision metal parts made by its 
Specialties Division. Some of the many parts described and illu- 
strated are speciat pins and pivots; screw driver blades; all types of 
rotary swaged rods, wires and tubing in practically all kinds of 
metals; mandrels for grinding wheels, abrasive points and polishing 
wheels; perforating punches in straight carbon or alloy steels; 
tapered or pointed wires and rods. Also listed are the Torrington 
district offices and special representatives. 


Tied Arch for Farm Construction 


Rilco Laminated Products, Inc., St. Paul, Minn., have developed 
a new tied arch for farm construction, called the Rilco Type 75. 
One indicated advantage is that any type of roof covering can be 
used. Because the tied arch is formed in two segments, with a 
straight section on either side of the ridge connection, there is no 
flat section in the center as in regular arch construction. Another 
advantage is the lightness in weight of the arches. No special skill 
or equipment is requited to assemble and erect this arch. Spacing 
is 2fto.c., which eliminates the need for roof and ceiling joists. 
Nominal 1-in sheathing is nailed directly to the arches, and ceiling 
material can be nailed to the ties. 


Rilco tied arch on machine shed 


Like other Rilco products, the Type 75 tied arch is laminated of 
selected finish grade, kiln-dried West Coast Douglas Fir. The 
resorcinol glue is waterproof. Ties and vertical hangers are cut to 
size from solid dimension lumber. All splices are made with Teco 
splitring connectors. Arches and ties are cut and drilled by Rilco, 
then shipped unassembled with the necessary connection hardware 
This new tied arch is expected to be popular for use in barns, 
machine sheds, hog and poultry houses. Spans range from 24 to 
40 ft with center heights tanging from 4 ft 2% in to 8 ft. 91% in. 


Heavy-Duty Farm Tractor 


The Oliver Corporation, Chicago, Hl., recently announced a new 
4 to 5-plow heavy-duty farm tractor. Designated as Model 99, it is 
available with a 6-cylinder engine, either diesel or gasoline, and is 
styled similarly to Oliver's streamlined 66, 77 and 88 models. 

A number of features of Oliver's 66—77—88 tractor series have 
been incorporated in the new 99 tractor. Many engine parts are 
identical to those used elsewhere in the Oliver tractor fleet. simpli- 
fying the repair parts problem. The new 99 engine features over- 
head valves, by-pass thermostat, metered lubrication and a heavy-duty 
automotive type clutch. Disk-type steering brakes and recirculating 
ball steering reduces operator steering effort to a minimum. The 
entire hood can be removed to give full access to engine and radiator. 

The 99 diesel is a true diesel. It starts easily on diesel fuel at 
normal temperature, and is equipped with an ether injection unit for 
quick starts in cold weather. Both the gasoline and diesel-powered 
99's are available in standard and rice field models. 


Oliver 99 diesel 4-5-plow tractor 


(Continued on page 124) 
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Produce them better, faster, more economically 


by high-strength bolting! 


Just as the construction industry has saved money, you can 
too ... by switching from your present fasteners to high-strength 
RB&W bolts on joints of plow and tractor frames. 

These joints are essentially structural joints, subject to widely 
fluctuating dynamic loading. Such joints hold tight longer when 
bolted with high-strength bolts, as proved by field tests in highly- 
stressed railway structures. 

Thanks to the greater holding power of high-strength bolts, 
you save many ways. You save production costs — although high- 
strength bolts cost more, you use fewer bolts and of smaller diam- 
eter. You save assembly time, for fewer bolts mean faster assembly. 
Above all, you give customers what they want —stronger, more 
rugged products that require less maintenance. 

Ideally suited for highly-stressed structural joints are RB&W 
quenched and tempered steel bolts to A.s.T.M. Specification A-325 
... heat-treated to assure the best combination of tensile strength, 
toughness and ductility to meet heavy load conditions. 

Address RB&W at Port Chester for a report on “The Effect of 
Various Fasteners on the Fatigue Strength of a Structurai Joint.” 


rs 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, Calif. 
Additional sales offices at: Philadelphia, Pittsburgh, Detroit, Chicago, Dallas, 
San Francisco. Sales agents at: Portland, Seattle. Distributors from coast to coast. 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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McGRAW-HILL 
BOOKS 


FARM MACHINERY AND EQUIPMENT 


By Harris Pearson Situ, Chief, Division of Agri- 
cultural Engineering, Texas Agricultural Experiment 
Station. McGraw-Hill Publications in Agricultural 
Engineering. Third Edition, 533 pages, $6.00. 


Presents a treatise on farm machinery covering the 
most important types of machines used in general 
farming — their design, construction, operation, and 
efficiency. An effort is made to cover the latest types 
of machines developed for the farm and those ma- 
chines that have proved to be economical in their use 
and instrumental in reducing cost of production. 


FARM GAS ENGINES AND TRACTORS 
New 3rd Edition 

By Frep R. Jones, Agricultural and Mechanical Col- 

lege of Texas, McGraw-Hill Publications in Agricul- 

tural Engineering. 489 pages, $6.00. 


Considers the farm power requirements of agriculture 
and the effect of power on agricultural production. 
Deals entirely with the construction, design, and oper- 
ation of the internal combustion engine as a stationary 
farm power unit, and the tractor as an automotive 
farm power unit. Will give the student a thorough 
understanding of engines and tractor and the factors 
involved in their selection and use. 


FARM ENGINES AND TRACTORS 


By H. E. Gutvin, University of Rhode Island. Mc- 
Graw-Hill Publications in Agricultural Engineering. 
Ready for fall classes. 


Easily understandable in presentation, including sim- 
plified drawings, this text provides much technical 
information for student, farmer, 4-H member. It covers 
parts of engines; general terms; operations principles 
of 2- and 4-stroke diesel and otto engines; carbure- 
tion, lubrication, ignition; tractor history, selection, 
maintenance, tuneup, and operation; special sections 
on transmission of power by tractor, truck, and car; 
and complete discussions of engine performance. 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 


330 West 42nd Street New York 36, N. Y. 


NEWS FROM ADVERTISERS 


(Continued from page 122) 


Pick-up, Twine-tie Baler 


Dearborn Motors Corp., Birmingham, Mich., has added to its 
line a new one-man hay baler, which will produce three to eight 
bales per minute and has a capacity of up to 10 tons of hay per hour. 


Bales measure 16 by 18 in, with either 36 or 42-in lengths. Bale 
weight can be adjusted between 50 and 100 lb. A 25-hp engine 
provides power for baling under varied conditions. With this 
engine, stacked hay can be baled as efficiently as windrowed hay. 
The plunger compresses hay without missing a stroke during the 
tying operation. The knot is tied while the bale is under compres- 
sion and the twine is tension-free. The result is a firm knot plus a 
saving in twine. A guide wheel on the outer side of the 59-stroke 
floating pickup follows ground contours closely, leaving little hay 
on the ground. After the hay has been picked up, an even-feeding 
auger and sweep fork move it into the baling chamber. 


An automatic bale tension bar makes possible well-packed, 
tightly tied, square bales. Other features include axle balanced 
weight, adjustable drawbar, built-in drawbar jack, tractor-seat power 
control, bale counter and starting equipment. 


Vee FE ee A Reta sO 


Dearborn pick-up twine-tic baler 


Moisture Content Determinations 
(Continued from page 110) 


5 F. W. Dunmore: An Electric Hygrometer and Its Application 
to Radio Meteorology. J. Res. Nat. Bur. Std. (Res. Paper 1102) 
20 : 723-744, 1938. 


6 S. M. Henderson: A Basic Concept of Equilibrium Moisture 
Content. AGRICULTURAL ENGINEERING 33 : 29-32. 1952. 


7 John Mitchell, Jr., Karl Fischer: Reagent Titration. Anal. 
Chem. 25 : 1069-1075. 1951. 


8 S. F. Brockington, H. C. Dorin, and H. K. Howerton: Hygro- 
scopic Equilibria of Whole Kernel Corn. Cereal Chem. 26 : 166-173, 
1949. 


9 Methods for the Determination of Water. Anal. Chem. 25 : 
1058+. 1951. (A symposium covering a number of methods.) 


10 W. R. Fetzer: Determination of Moisture by Distillation. 
Anal. Chem. 25 : 1062-1075. 1951. 


Limits of Engineering Manpower 
(Continued from page 87) 


of about 22,000, 2 per cent of our young manpower, or less 
than 12 per cent of the maximum intellectual potential. In 
comparison, estimates of current demand for engineering 
graduates run upward from 30,000 per year, and estimates 
of the current backlog shortage are around 50,000. 

Further attrition following graduation reduces the per- 
centage of our male population identifiable as engineers to 
a current figure slightly over one-half of one per cent, and 
an estimated maximum of about 0.55 per cent. 

The dean's figures present an unlovely picture of the 
enginetring profession, of all groups, carrying its manpower 
in a sieve, dribbling it out in a steady stream along the way, 
and delivering to the engineering service of mankind a half 
measure of its potential. It is indeed time for engineers to 
look to their efficiency in utilizing their own manpower as 
well as that of other workers. 


AGRICULTURAL ENGINEERING for February 1953 


intr si: eth ae aie Te Teer Mma? ke a - brs “ ia , oa ue mies ene vuaeay 
“rile eh a roe hee: a Se Tae ais TE a eR, ; ae ~ rag eae 
/ 7 ae oe Caney SR ae a . = a ee ls scan dase SARE 
“hs NRIs 1S i a * ees ae 2 a - ‘ eee ire Parte oe eee le 
tre Aas Laid “eS Te ee = OMe Re ee Ge re re Se ra o 7 9 Rg ein Ot ; ; | — Pv: hess aes: Pee amet ag Ain Fore ees 
. ee 
Rak eX: 
Bey. Ae 
ey: 2 a 
ess \ 
init ; 
sn yet al 
SiS sa 
p Atay 
Bi cont 
eed 
Whine : 
he ae 
wie: 
Gases ok ; 
i tie 
wee ey 
pest 
ee 
e > é 7 4 St 
es 7 
_ Bete 
te 
ee Dibe | “ 
> LR, ee 
eek as 
a ee " 
cane ea 
eeT 
ae . 
a eel 
oh Hee 
iS toh, 
ie E 
Saree : 
ep cSt ah 4 
ae eae 7 ae wh ae. are i i ga ee 
eae eS can. at eee Sage oe ee ag ot © 
aye ek nes * Bes. Pe 
praeee A : eC 
eRe | eS ee onal 
Mie ep fe ee ee ge . 
is a iia, meee Se 
Nets See : i Peace = « eel s 3 3 
Be a i ee ee C= . COE Cre oe. 
oe hoe al — ae = ? 
ae - . 2 Y AOS Mis _ ~—- " 
se —— °° — Nee a = 
ae — | ae 
miata +e YO Mare gs 1 aes 
=a es. Sa Fag * 
eee i paws’ OSSA RAN —_ . CJ er iB: 
re yok ” r i al NS Ut mee . i a Be 
bee ss el a eS aero rs ~~ > vs ¥ a 
se niaae SS Se pie oe? en pe 
Sy ' "as » ak 2 gaat Sf ae SR 
Nee, Pea ——" Sn, RE guint aR 
PR Boks bien, s wie seek i eS ” bes oe es a ee 
ate at Pe eee EF ct oy, ; 
Te Fae 
We: Se 
age Na 
eae 
bye. ata 
* f a 
1% eae 
Weigee J 
= a t ‘< PO 
eerie. © 
a . 2 ee 
ASA 
=e 
ee he 
ee 
. = : BP 
Tae 
3A 
bee 
Tc ee 
ES reer 
aaa oar 
PO oe 
hake 
Peds; 
nae a. 
aie oe" ity 
oe i 
Sie 
eva 4 
_ ry: 
aa 28 & 
ae Tg BL 
ant 
ace Be 
ae 
hat et = 7 
A a 
ete al 
ghe WS 
are Te 
aes 
oie 
gee A 
Pats oes 
rss ta 
steamy 2 
pees: 
ie att -" 
i | " 
pata Ona 
PET Ge PO 
Fae 
<a ee 
Ne ree 
ar: 
po See 
wae Be 
Pie 
ee 
ei 124 Se 
ee 
Age Ae 
gems 
med Pe. AR, co ai Me Pere ea ny kot ee RN ee eee 
oper | 1 ae oe ge ‘i . see = a oe eo 
SR Se ak ral ute rma a: Be aes OF Pte i ac * 
ie ane a eae = sae es oo oa +. a ee aM 4 
ot, aa ie ee cee a - ee, Fg ytd + 
ie oe ead ra Cy gr i Pe echt 


ae TE ON A i aa 


See Sree a 
SS ALLEL RR 


na, 


taal 


, 2 (he 
ee 


PUMP WITH 
FIXED TEETH 


TORQUE 


SO I! 5, Ot). ae aD 60 80 
TEMPERATURE--DEGREES FAHRENHEIT 


Curves based upon comparative tests of a Vickers Vane 
Type Pump and one with fixed teeth of equal capacity. Oil 
used complied with Army Spec. 2-79-B. 


i Lm) ratings and 3 
] variety of mount- 
Catalog M-5100. 


aa 


ENGIN EERS°AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


with \VIICKER$ 
BALANCED VANE TYPE PUMPS 


Cold weather imposes a double handicap in starting. Ali engine 
parts tend to be stiffer, and the power of the starting battery 
is greatly diminished. In vehicles furnished with power hydraulic 
equipment, the starting load may be seriously increased when a 
pump with fixed teeth or lobes is directly connected to the engine. 


Vickers Balanced Vane Type Pumps do not have this 
effect. At rest and at normal starting speeds, the sliding 
vanes are retracted ... only after the engine fires do the vanes 
extend and pumping begins. The result is that Vickers Vane 
Type Pumps make cold weather starts much easier. 


For further information, get in touch with the nearest 
Vickers office listed below. 


MV | ICKER$ Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1516 OAKMAN BLVD. e DETROIT 32, MICH. Ss 


_Vé 


‘New Catalog Catalog 
‘M-5100 


Application Engineering Offices: ATLANTA + CHICAGO (Metro- 
politan) * CINCINNATI + CLEVELAND + DETROIT * HOUSTON 
LOS ANGELES (Metropolitan) « NEW YORK (Metropolitan) « PHILA- 
DELPHIA + PITTSBURGH + ROCHESTER +» ROCKFORD « ST. LOUIS 
SEATTLE « TULSA « WASHINGTON + WORCESTER 
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FOR FARM AND INDUSTRY 


h P 
BHBGTRIC 
WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the “know how" — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2811 CHERRY, QUINCY, ILL. 


Power for garden tractors, mowers, pumps, sprayers, 
snow removal equipment, elevators and hoists, port- 
able saws, concrete mixers, compressors, grinders, 
industrial and lift trucks, and a wide range of tools and 
equipment for industry construction, farm and home. 

Engineered and built to the quality standards that 
have won acceptance for Kohler Electric Plants the 
world over. 


Kohler Co., Kohler, Wisconsin, Established 1873 


" ATING EQUIPMENT = ELECTRIC PL 


Pecetn 


AIR. -COOLED ENGINES + P ECISION: CONTROLS 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne} 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services. and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open'’ and ‘‘Positions Wanted'’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Norte: In this bulletin the following listings still current and 
previously reported are not repeated in detail; for further informa- 
tion see the issue of AGRICULTURAL ENGINEERING indicated. 


POSITIONS OPEN 1952 — OCTOBER 0-767-583, 767-584, 
782-589, 785-591, 774-595. NOVEMBER—O-824-596. DECEM- 
BER—O-797-597, 875-598, 876-599. 1953—JANUARY—O-869- 
600, 891-602, 894-603, 892-604. 

Positions WANTED—1952—SEPTEMBER—W-735-133, 739- 
134. OCTOBER—W-769-137. NOVEMBER—W-793-141, 791- 
142, 823-144, 810-145. DECEMBER—W-843-146, 814-147, 832- 
148, 849-149, 866-150, 860-151. 1953—JANUARY—W-827-152, 
872-153, 884-154, 886-156, 896-157, 899-158. 


NEW POSITIONS OPEN 

RESEARCH ASSISTANT in rural electrification for grant-supported 
work in electrical aspects of rural applications, in agricultural engineer- 
ing department of a midwestern land grant university. BS deg in elec- 
trical engineering and farm background, or BS deg in agricultural engi- 
neering with special training in electrical engineering. MS deg desirable. 
Some practical electrical experience, plus leadership, initiative, ability to 
assume responsibility, to cooperate, to get along with others and work 
effectively as one of a team. Opportunities for advancement same as for 
others in the department. Opening to be filled by April or sooner. Age 
22-28. Salary $3800-4500. O-907-605 


AGRICULTURAL ENGINEER (assistant or associate professor) for 
teaching service and professional courses in a land grant university in the 
Northeast. Summers devoted to experiment station research. BS or MS 
deg in agricultural engineering, or equivalent. Farm background and 
teaching, research, or commercial experience. Skill in crafts related to 
agricultural engineering. Usual personal qualifications for college and 
experiment station work. Normal opportunity for advancement. Opening 
effective about February 1. Salary $4500 approximate. O-911-606 


RESEARCH AGRICULTURAL ENGINEER for full-time work on 
mechanized weed control, planting, and fertilization of cotton, in close 
coordination with work of agronomists, in the land grant college and 
agricultural experiment station of a southeastern state. BS or MS deg in 
agricu!tural engineering with grade average of ‘‘B’’ or better. Farm 
background. Some research experience desirable. Need not be familiar 
with cotton culture. Usual personal qualifications plus genuine interest in 
research and in the design and development of farm machinery, together 
with initiative, drive, imagination, and ability to think clearly. Good 
opportunity for advancement. Some graduate credit available. Excellent 
shop facilities. Drafting, mechanical construction and statistical service 
furnished. Excellent retirement system. One month vacation. Age 20-30. 
Salary open. O-7-501 


EXTENSION AGRICULTURAL ENGINEER with a rapidly growing 
New England University. Prefer farm background, some teaching or 
extension experience, and MS deg. BS deg. in agricultural engineering 
may be acceptable if other qualifications are good. Age 25-30. Good 
retirement system provided. Opportunity for advanced study. Rank and 
salary will depend upon qualifications. O-6-502 


PRODUCT PLANNING SUPERVISOR for large established industrial 
organization, Michigan area. Engineering degree. Farm or farm ma- 
chinery background. Will be responsible for establishing long range 
product planning and programming changes into current models. Salary 
$7500-9000 per year. O-10-503 


RESEARCH AGRICULTURAL ENGINEER for work in farm struc- 
tures in a southern state university. BS deg in agricultural engineering 
required, MS deg desirable. Farm background and some research experi- 
ence desirable. Ability to get along with associates. Opportunity for 
advancement very good. Wide open field. Progress up to individual with 
an urge for original work. Age 22-35. Salary $3400-4000 on 12 mo basis 
with 30-day vacation. O-11-504 


NEW POSITIONS WANTED 

DEVELOPMENT, research, extension, or writing, in farm structures, 
rural electric, product processing or irrigation fields with industry or 
public service, any location. BS deg in civil engineering 1935. BS deg in 
agricultural engineering, 1936. MS deg in agricultural engineering, 1939. 
Research and extension with a land grant college 8 yr. Development and 
research on product processing and irrigation with TVA, 7 yr. Operation 
of home farm one year. Married. Age 38. No disability. Available on 
30-day notice. Salary open. O-889-159 


DESIGN, development, research, sales, service, or writing in farm 
structures or rural electric ‘eld, with industry, in Midwest or West. 
BS deg in agricultural engineering, 1952, South Dakota State College. 
Farm background. Retail sales clerk one year. War service 2 yr non- 
commissioned, as engineer supply clerk. Part time work with agricul- 
tural engineering department while in college. Currently engaged in 
design and drafting with consulting engineer in REA field. Single. Age 
24. No disability. Available on 30-day notice. Salary open. W-893-160 


SALES, service, writing, or management in power and machinery or 
product processing with federal agency, manufacturer, processor, or con- 
sultant. West Coast location. BS deg in mechanical engineering, agricul- 
tural engineering option, 1950, University of California. Farm back- 
ground. Pump testing, 3mo. Sprayer and pump design, 2 yr. War 
noncommissioned service 4 yr as Signal Corps radio operator. Married. 
Age 31. No disability. Available now. Salary $4200. W-895-161 


(Continued on page 128) 
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Ask for G-E Motors 
and Control 
on all Electrified 
Farm Equipment 
you buy! 


FARM WIFE SOLVES 
GARBAGE DISPOSAL PROBLEM 


Finds source of soil-enriching 
mulch for garden 


vo ed | FA 
Mrs. Spencer using her mulch-producing gar- 
bage disposal unit, located on back porch. 


Mrs. C. B. Spencer, Route 1, Downine- 
town, Pa. has been using a varbave dis- 
posal unit which turns her kitchen 
garbave into a tluid mulch. Mrs. Spencer 
is well satistied with her unit. She says, 
“I've used it every dav for the last two 
vears. It takes care of my garbage and 
makes it odorless and ready to use as 
a fertilizing mulch. I use the mulch in 
my garden around strawberries, toma 
toes, flowers, and shrubbery.” 

Removes objectional odor 

This machine quickly reduces garbave 
to an odorless mulch. No need to store 
any garbage for collection or to bury 


YX 


® ELECTRIC 


Wy 
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MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


STOCK WATERERS SAVE WORK FOR FARMER 


Ask for G-E Motors 
and Control 
on all Electrified 
Farm Equipment 
you buy! 


They work automatically, won’t freeze in winter, 


help boost 


ba’ 


“ 


cti 


“7 ie 


One of the electrically heated automatic stock waterers in use on Oryne Kersten’s farm. It warms 


on by adequat 


a 


a 


ia Py 


the water to assure plentiful supply for his animals even in coldest lowa weather. 


earbage and then worry that animals 
will dig it up. The thuid mulch returns o1 
ganic matter to the soil and helps the 
soil to retain moisture 


Has other uses 

The unit will produce mulches from 
leaves, manure, cuttings, or even news- 
paper. Sharp cutting edeves transtorm 
materials into a fluid muleh. The ma- 
chine does in minutes what a compost 
heap takes months to do 

The unit is powered with 
able G-E motor. lor mors 
check “Garba 
pon to the right 


a depend 
information 
Disposal” on the cou 


ONE MAN TAKES CARE OF 6000 BREEDER CHICKENS 


Mechanical feeders save work for New Jersey Leghorn breeder 


“Eve been using two automatic teed 
ers for two vears,” savs Mr. Gus Stert 
owner-manager of Stern Bros. Hatetl 
ery, South Vineland, N. J.°One man now 
1 6000 Leghorn breed 
ers. He could take care of 12,000 if nec 

essary Using he old hand fee d THe thod, 
aman could take care of only 3000 birds 
and work harder doing it.” 


Cuts feed handling 

Each feeder holds up to 700 pounds 
of mash, so one filline lasts for a lon: 
time. Since both feelers are in one room 
where feed is also stored, all filling and 
fecding is done in one place. 


easily takes care o 


( ontinuous ¢ hain ¢ arries fee d from hin 
through a V-shaped feeding trough 
Uneaten feed is returned and mixed 
with new feed to maintain freshness. 

Troughs do not clog or overflow. Also, 
because there is no bridging of the chain 
over the mash, all mash is moved 
through the trough. Feeders are easy 


to install, easy to maintain, easy to clean 


| 
| 
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ar ered by G-] 
MWtormation 


hese 


automatie 


poultry feeders are 
vear motors 
please 


on coupon 


bor more 
check “Poultry 


reeders 


Mr. Stern and one of his automatic poultry 
feeders. Bin holds up to 700 pounds of mash. 
Agitator in bin keeps feed flowing. Notice 
wire guards on trough and guard on corner. 


“Thanks to my automatic stock water 
ers,’ says Mr. Oryne Kersten of Dysart 
lowa, “Il can water 50 head of cattle and 
100 head of hogs without lifting a tinger 
What's more, I don't have to chip ice 
in the winter.’ Mr. Kersten raises regis 
tered Heretord beet cattle and spotted 
Poland-China hogs. 

Completely automatic 

Mr. Kersten saves time and labor by 
eliminating tedious watering chores 
Stock waterers have precision-made tloat 
valves which insure that troughs will 
be tull at all times 

Won't freeze in winter 

There's no chipping ice out of water 
inv troughs because an clectric heating 
unit keeps them tree of tee even in sub 
zero weather Just set the thermostat 
in the tall and forget about it. Water is 
kept at temperatures at which animals 
will drink more readily. Remember that 
water helps to make beet and pork 

These waterers are protected avainst 
corrosion, and are insulated to minimize 
heat loss. A G-E CALROD® heating unit 
provides the heat anda thermostat turs 
it on and off for ceonomical operation 
\nimals can't reach the heatine unit 
bor more information check Stock 
Waterers con the coupon 


General Electric Company 
Section 671-25D. Schenectady 5, N. Y. 
| would like additional information on the 
following equipment. 
Stock Waterers 
Carbage Disposal 
Poultry Feeder 
How To Choose Your Motor 


NAME 
ADDRESS 


city STATE 


e watering 
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F EXTERIOR PLYWOOD 


PARTIAL CONTENTS 


@ HOG HOUSES 
@ FARROWING HOUSES 
e@ HOG WALLOWS 


SENp Topay for your free copy. Lists 

34 use-tested plans for long-lasting 

Exterior ngewe farm service build- 
ila 


© CALF SHELTERS ings available from leading agricul- 
@ FREEZERS tural schools, Midwest Plan Service, 
@ BROODER HOUSES Douglas Fir Plywood Association. 
° pny Each listing includes illustration and 
© NUT DRIERS detailed description. For free copy, 


write Douglas Fir Plywood Associ- 
© MANY OTMERS ation, Tacoma 2, Washington. 


EXTERIOR-TYPE 
DOUGLAS FIR 


A PIONEER IN 
DEPENDABLE SPRINKLER 
IRRIGATION 


Through 15 years, under all kinds of con- 
ditions throughout the world, Rain Bird 
Sprinklers have proved their dependability 


in faultless, low-cost performance. 


There's a Rain Bird Sprinkler 
to fit every irrigation problem 
—1!9 in all, ranging in size 
from |'/ G.P.M. at 3 pounds 
pressure to 610 G.P.M. at 
120 pounds pressure. 


If yours is a special irrigation 
problem, consult our research 
department now. 


National RAIN BIRD Sales & Engineering Corp — 


AZUSA, CALIFORNIA 


a ee 


ie 
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PROFESSIONAL DIRECTORY 


i) 
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FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 


Development - Design - Research - Markets - Public Relations 
BoarD OF TRADE BLDG., CHICAGO 4, ILLINOIS «»« « Tel. HArrison 7-0722 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1.00 
per line per issue; 50 cents per line to ASAE members. Minimum 
charge, four-line basis. Uniform style setup. Copy must be received 
by first of month of publication. 


Personnel Service Bulletin 
(Continued from page 126) 


TEACHING, research, design, development, or management, in power 
and machinery or soil and water field (major interest in irrigation) with 
industry or public service in South or Southwest. BS deg, 1939, South- 
western Institute of Technology. BS deg in agricultural engineering, 
1946, Oklahoma A. & M. College. MS deg in agricultural engineering, 
1947, Texas A. & M. College. IE (awaiting approval of thesis), Utah 
State Agricultural College. High school science instructor 2% yr. War 
commissioned service in Naval Air Corps 4 yr (photographic mapping 
2 yr; design of aircraft camera installations 2 yr). Professor and head 
of college agricultural engineering department 2 yr. Assistant director 
for Brazil, American International Association, one year. Various periods 
of combined graduate study and teaching or other engineering work. 
Currently consultant on irrigation project. Speaking knowledge of Por- 
tugese and Spanish. Registered professional engineer. Federal Civil 
Service engineering ratings, GS-13. Married. Age 35. No disability. 
Available April 1. Salary open. W-915-162 


RESEARCH, service, or writing applied to marketing equipment or 
product processing with industry, preferably in Midwest, Northeast, or 
Canada. BS deg in rural economics, 1948, Ohio State University. Mar- 
keting research on facilities and processing USDA, 1948-51. Statistical 
work and dairy plant experience on federal milk marketing order 75, 
1951 to present. Pregraduation experience 7 yr as foreman, Republic 
Steel Corp., in production and metallurgy. War service in Army Air 
Corps 3 yr. Married. Age 36. No disability. Available now. Salary 
$5500-6000. W-2-1 


DEVELOPMENT, extension, sales, or service in rural electrification 
with federal agency or manufacturer, in Midwest. BS deg in agricultural 
engineering, 1950, Purdue University. Farm background. Assistant in 
concrete laboratory 1% yr while in school. Power use advisor, with REA 
coop, present position, 2% yr. Work is in rural service engineering, in- 
cluding installations and inspection. War service in Navy 32 mo. Married. 
Age 27. No disability. Available now. Salary $5000. W-16-2 


DESIGN, development, research, teaching, or writing in farm struc- 
tures field with industry or public service. Any location. BS deg in 
agricultural engineering expected in June. Experience 2 yr. with Ford 
Instrument Co. adjusting and precision assembly of naval fire control 
instruments. Flight navigator, American Overseas Airline 6 yr. Dairy 
farm experience 3 mo. Real estate 3 yr. Sales and service of private and 
commercial insurance accounts 3 yr. War service in Navy pilot training 
program 9mo. Married. Age 30. No disability. Available in June. 
Salary open. W-4-3 


DESIGN, development, research, or management in power and ma- 
chinery, farm structures, rural electric, or product processing, in in- 
dustry or public service, preferably in area between Mississippi River and 
Rocky Mountains. BS deg 1952, MS deg expected in May, 1953, in agri- 
cultural engineering, Kansas State College. Farming experience. Drafting 
work with agricultural engineering department at Kansas State College 
two summers. Graduate research assistant one year. War enlisted service 
in Army over one year. Married. Age 25. No disability. Available 
June 1. Salary open. W-13-4 


DEVELOPMENT, research, or extension in power and machinery, soil 
and water or product processing field with industry or public service in 
Pacific Coast or other mild climate area. BS deg, 1950, University of 
California. MS deg, 1952, Oregon State College. Farm background. 
Summer work as carpenter in general construction. Assistant to math 
professor 1 yr. Graduate research assistant 2 yr. Currently mechanical 
design engineer with Navy, and teaching basic engineering course. 
Single. Age 24. No disability. Available on reasonable notice. Salary 
open. W-21-5 


EXTENSION, teaching, research, or writing in power and machinery 
or soil and water field, with industry or public service. Any location 
BS deg in agriculture, major in agricultural engineering, 1950, Univer- 
sity of Missouri. Farm background. Nearly 3 yr experience teaching 
general agriculture in veterans-on-farm training program. War enlisted 
service in Navy nearly 2 yr, with training and experience in radar. Mar- 
ried. Age 30. No disability. Available now. Salary open. W-19-6 


DESIGN, development, research or extension in power and machinery 
or soil and water field with experiment station or federal agency, or with 
nnanufacturer. Anywhere except in eastern or northern states. AB deg in 
physical science, Culver-Stockton College, 1931. BS deg in agriculture, 
major in 1gricultural engieering, University of Missouri, 1937. Farm 
background. Operated terracing equipment one summer. Assistant county 
supervisor in Farm Security Administration one year. USDA Marketing 
Service, 1941-47, except for War Service in Navy, 3 yr. Teaching veterans- 
on-farm training classes since April, 1947, including layout of terraces, 
diversions, outlets and ponds on farms of students. Married. Age 45. 
No disability. Available on one month notice. Salary open. W-26-7 


DESIGN, development, research, extension, teaching, sales, or service 
in power and machinery or soil and water field, with industry or public 
service in the Southwest or other high, dry climate. BS deg in agricul- 
tural engineering, 1938, Oklahoma A. & M. College. MS deg in agricul- 
tural engineering, 1951, Kansas State College. Agricultural engineering 
with SCS in Oklahoma, Kansas, New Mexico, and Arizona, 6 yr. Teach- 
ing agricultural engineering subjects at college level 6 yr. Research in 
addition to teaching past 4 yr. Married. Age 37. Myopia corrected by 
glasses. Available July 1 . Salary $5400 min. W-27-8 
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Finer Than a 
Watchmakers 
‘Masterpiece! 


This operation is typical of the laboratory-like 
techniques used on many precision bearings. The 
highly skilled operator is wearing special kid 
gloves to avoid contaminating the ball bearing. 


New Departure ball bearings are quickly avail- 
° rt , 
able at your equipment dealer or bearing The finest products of the watchmaker’s art do not reach 


Sanam aaa pple Poems! Aaa the high level of precision attained by New Departure 

ball bearings. Manufacturing standards which insist on 
certain tolerances being held to millionths of an inch give 
these bearings the ability to provide the virtually friction- 
free support demanded by modern motors and machines. 


i) 
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W DEPARTURE 


BALL BEARINGS 


In the farm field, New Departures are improving the per- 
formance and design of machines and implements, includ- 
ing new disc applications. Discs turn easily on New De- 
parture ball bearings, providing much lighter draft and 
less maintenance. Better design at the factory ... better 
work on the farm ... because of New Departures. 


Research, engineering and production at New Departure 
are focused upon one major objective . . . making the best 
NEW DEPARTURE DIVISION OF GENERAL MOTORS e BRISTOL, CONNECTICUT ball bearings for every kind of application. Keep your 

Also Makers of the Famous New Departure Coaster Brake eye on the BALL to be sure of your BEARINGS! 
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B. mounting the crankshafts of more 
than 2,000,000 Wisconsin engines 
on Timken” bearings, Wisconsin engi- 
neers solved these three big design 
problems at once: 


1. Combination loads. Radial, thrust 
and combination loads are carried safe- 
ly by the tapered construction of Timken 
bearings. Line contact between rollers 
and races permit greater load-carrying 
capacity. Crankshafts are held in posi- 
tive alignment. Crankshaft wear is 
eliminated. Wear on other moving 
parts is reduced. 


2. Ease of operation. The true rolling 
motion and incredibly smooth surface 
finish of Timken bearings permits mov- 
ing parts to rotate freely by practically 
eliminating friction. 


The farmer’s assurance 


of better design eke 


TIMKEN 


i 


1 — 


EQUIPPED 


NOT JUST A BALL > NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST - )~ LOADS OR ANY COMBINATION | j \- 


EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 
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How Wisconsin engines are mounted on Timken bearings—the bearings that solve three of 
the agricultural engineer's biggest design problems. 


How Wisconsin engineers solved three big 
design problems for 2,000,000 engines 


3. Dirt. Timken bearings hold shafts 
and housings concentric, making clo- 
sures more effective in keeping dirt out 
and lubricant in. Maintenance time is 
cut, lubricant costs reduced. 


More and more implement manufac- 
turers are specifying Timken bearings 
because they assure farmer-customers 
of five extra advantages: longer imple- 
ment life, easier operation, less chance 
of breakdown on the job, once-a-season 
lubrication and higher towing speeds. 


For more information about Timken 
bearings, write now for your free 
copy of ‘Tapered Roller Bearing Prac- 
tice In Current Farm Machinery Appli- 
cations”. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable ad- 
dress: ‘““TIMROSCO”’. 
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